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SECTION 1 



PIE CHARTS 




An opinion poll was taken t€^ind out if the President did his 
job well. Afonetime 65 percent said "yes" and 35 percenfsaid' 
''no." A year ^ater another poll was taken. This. time the answer's 
were 80 percent "yes" and 20 j^ercent "no." 

The two pie charts ^ Figure 1 have the same Information as 
the sentences In the above paragraph. Yet most people say the pie 
chart says it In a mor§ convincing way. 

IS THE PRESIDENT DOING A GOOD JOB? 



^ FIRST YEAR POLL . 



SECOND YEAR POLL 





Figure V 



How are pie charts m^de? How are the angles corresponding 
to the percentages calculated? The whole circle, consisting pf 360^, 
corresponds to 100%. The angle corresponding to any given percent- 



I 
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age 'is that same f)ercentage of 360°. Fdr example, the angle" cor-'' 
responding to 30^ is 30%^ 360^. As'you have seen before, the 
word "of"' calls for multiplication. Thus ' ^ ^ ^ 

angle in pie chart =■ percentage x 3 60 



Draw a pie chart th.at has angles corresponding to 2 5%, 15%, 
and 60%. ( 




i 

irts in Fig\ 



ThjS pie charfes in Figure 2 indicate the percentages of house- 
holds in the United States with 0, 1 , or 2 or more television 
sets. No numbers for the -^rcentages are given. 

Figure J ' 

PERCENTAGES OF . HOUSEHOLDS WITH TELEVISION SETS ' 



19 55 



Z OR 
MORE 
SETS 





^I965>^ 



1970 















fZ OR 






MORE 






SETS 







NO SET 



se;t;. 




(a) 'Estimate the percentages of households with 1 television 
Set during each of the four yeai;s shown: ' 
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(b) Estimate the percentages of households having two or more 
sets during each of the four yea^s. • - . - 

Cc) Do you think that the total nuofiber of television sets de- 
creased from 19 60 to 1965? . * 

, (a) How can you calculate the percentages on a pie, chart after 
measuring the angjes with" a -protractor? ^ ^ 

(h) Check your estimated answers to Question 2 bjy actual 
measurements and calculation. ^ ' ' r 




How accurately can you measure an angle on youl" protractor? 
If, for example, you can only read angles to within 1^, there. is no. 
reason to calculate angles. to a higher accuracy • "Decide how,accu- 
rat^ly you can measure angles with your protractor. Then carry out 
the calculations in the following. questions to only that accuracy. 

■ . 'J 



m 



4. 



The following table lists the percentages of families of h given 
size in the United States for the year 1972 . , ' ^ 



* 




Number of Persons 


Percentage 








35.4 






3 


'.21.2'- 






4 


19.7 






5" 


11.9 








6.2 




\ 










7 or more 


5.5' • 


* 






total ,99 ; 9 



I 



(a) _ Calculate the corresponding angles anti draw the pie chart. 

(b) How do you explain, the fact tl'iat the .percentages- do -not 
add up to' 1.00%?. ^ 

(c) D"ld"f!ils fact affect youl- pie chart? ' , ' 
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The percentages In the following table stand for the federal' 
government's Income for'1970. From this data an artist con- 
'structedthe.ple chart In Figure 3.' 'Find the errgr he made In 
constructing this pie chart. 

Individual Income taxes ; 46.7% 

Corporation Income taxes 16.9% 

\> Social Insurance taxes 23.4% 

^ Excise taxes <- 8.1*% 

Customs, estate, and gift tax^s 3.1% 

Miscellaneous taxes " 1.8% 



■ ^Figure 3 . * 
1970 FEDERAL GOVERNMEI^T INCOME 

Miscellaneous taxes \ ^customs, estate, and gift taxes 

excise taxes 

INDIVIDUAL INCOME TAXESnf ^ . i-SOCIAL INSURANCE TAXES 




CORPORATE INCOME TAXES 



The table below lists the number of cars produced'ln the United 
States by each company during 1972. Make a^ple chart showing 
the percentage of cars produced by each company. 



American Motors Corp. 279, 1J2 

Chrysler Corp. 1,-367,354 

Ford Motor Co. ^,400,871 

General Motors Corp., 4,775,344 

Checker Motors Corp. 5, 504 

' ^ 8,828^2.05 




Of course-you can tell the^fference between a cola, an 
orahge^oda, and a lemon soda! But which' of your senses enables 
you to tell the difference? Is it'by seeing the different colors? Is 
It by smelling the different odors? ^Or Is It by tasting the different t 
flavors? • ' 

Whenever you are faced with many questions It Is best to 
answer them one by one. In this experiment you wlU^be given a 
>sarhple of one of-these sodas and you will be asked to tell what 
flavor it is. However/ you mus^ close your eyes^ nd hold your 
nose until after you have made your guess. Ih this way you wlll^ 
get an idea of how important taste is alone. 

A student volunteer will record what flavors each of you 
will be given arid whai^ess each of you will make. A convenient 
way to^rdcord this Inf^jfmatlori is ta write the name of the student, ' 
the Initials of tfxe 3oda he was given, and what he guessed. For 
example, John Lamb'was given cola and guessed "orange/" This 
would be recorded as . '\ 

John Lamb (C, O) 

/ \ . - 

It Is Important to keep tiie correct opder. Reversing It would 

change the meaning. The 'class results wlU be distributed after the 

experiment Is completed; 




7. 'Make a tally of all the tljrie^s :^^en students were, given cola. 
^ Hpw many said it was cola? Orange?^ Lemon soda? 



8* - From the tally of guesses when cola was given, what' percent- 
age of students guessed cola? What percentage guessed or- 
ange? What percentage guessed lemon? 

* ^ \ 

9, Make a pie chart of your answers for Question 8. What per- 
. centage guessed abrrectLy? Incorrectly? ' . " , 



]|0; « What would you expect the pie chart to be like if. the whole 
• class could recognize cola by taste alone? 



> 



Assume that nobody in the class could recognize the cola by 
taste alone. They just said "cola," or "orange," or "lemon" 
whatever came their heads first, What^do you think the 
pie -chart would look like? 



SECTION 3 EQUALLY PROBABLE EVENTS 




It you toss a coin, is itjmore likely to come out heads or tails t 

^ • 

If the coinris bent, it may be more likely to land on one side than on : 
the other. But for a well-madfi coin w^ see^n^o reason why one side Is 
more likely to be up JthaTh tlp^ other. Whenever we see no reason why^ 
one event shoulcJ be more or less likely than another, V^e say that the 
two events are equally likely: or equally^pfobable . (An "e^venr' "her^ 
is anything that happens,) . ^ ^ ^ 

We think of heads or tails as equally likely events when we 
toss one coin. What is likely to be the result of, say, 1000 tosses?- 
We cannot predict exactly what wlft happen because each^^ss caii ^ 

go either heads or tails. But we can feel pretty suTe that the result ' ' 

t • 

will be close to half being heads- and half being tails. 



> 



Now let us turn our thoughts to actions that can have^ three 
different results. Imagine a^ bag containiiig^red, blue, and green mar- 
bles,- If yo.u pick one marble it may be rdd, blue, or green. Suppose ' 
there is an equal number of m^arbles of'*each^colOr in the bag. Also, as- 
'sume that all the marbles are the same size and weight and*are well 
mixed, T^herefore-we have nj)'reason to believe that |t is m*ore likely 
to pick a red marble than a green or a blue one, 'Again- we say that it^ 
is equally pro&able to pick a red, a blue, or'a green marble, ' ^ 

If we we're to pick a marble repeatedly, we could expect 
about a third of the total to be of each color, ^ ^ 



m 



12, 



13. 



(a) Suppose you throw a perfect die, .Are you as likely to 
throw a one as^ six?^ Why or why not? ^ 

(b) You throw the die* many times • In what fraction of the ' 
throws is each nufftbeTlrkely to appear, 

(c) "Make a pie chart to illdstfate your answer to part (b) . 

(a) With a perfect 619^ is it as probable to throw an even . 
number as It Is an odd number? . " . ' 

(b) If you throw the die' many times w^iat fraction of the 
throws will turn out^even? 

(c) Draw a pie chart to Illustrate your answer to p^rt (b). ' 
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14, Suppose that a friend tells you that she can predict whether 
yourvnext throw of a die will produce an even Or an odd num- 
ber. You challenge her by asking her to predict the result of 
100 throws. She turns out to be right In about half pf them. 
Do you now believe her? • , . 

■ I'- • •. ,/ ■ 

15. A true-false test Inl French has an equal number of true and 
- false stateme^nts. ' jA student who does not know^any^^f^nch 

'A 



ii 
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t^kes the test. What fraction of the answers Is, he likely to - 
get right? * ^ " . 

16. * Suppose that with closed eyes and nose it is equally probable 

to think of the cola as cola7 orange, or lemon.' Oraw a pie 
chart of the results. ' . ^ 

17. ' Compare your pie^chart'for^Qdestion 16 with the pie chart for 

Question 9. Can you prove that the 'class can recognize cola 
by taste alone ? * 



18. l^lly all the times when students were given orange soda. 
Hpw many s^aid it was orange? Cola? Lemon? What are 
the percentages? Was-your clcss any better in recognizing 
orange soda? . • , 

19. * Repeat the entire analysis of the class data for tfil case of 

Ifemon soda. What do -you conclude*? 

■ ■ V • ^. 

.- ' ■ '■■ - ' 

. ' ^ "ft J i . 

SECTION Jte* COUNTING. "EQUALLY PROBABLE^EVENTS - 



TO] ' . ^ ^ ; > . ^ • - .\ 

* ^t^A Jfbd need nbt rely on feeling|-to 9faess,that out ota large num- 

\ " ber ol coln tosses abotit half will be heads*and hblf tails/ We can' ^ ^ 

provide a reason forUt. / . . . - 

' \ Let.us start with a single toss. In this case heads (H) or ^ % 
tails (T) is equally probable. Now w? look at tWo tosses. There 

* are four possible resultsr^Jtyo heads, a head fallowed by a tail, a ' - 
' , tail followed by a head/ and two tails. In Table 1 these i:esultS' are . 

- conveniently written 'in shorthand. The left*hand letter of each pair 
stands for the result of the first toss. . — " , * ' ' ' 



> • : ■ ^ 

*1 
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TABLE 1 
(H H) (HT),(TH) (TT) . 

For each toss H and T'are equally probable. Furthermore, 
the result of the second toss does not depend on'the resulf of the 
first toss. Therefore , each pair of results In table 1 stands for 
equallyy*probable events. 

There Is only one way to get two heads, but there are two 
^ways tp get one head and' one tail. This i^ndlcated by the .num- 
bers in Table 1 . Therefore, it must be twice as likely to get one 
head and one tail as it is to get two heads. > " 

Let us go one...§|^p further and count the number of equally 
prol^able results of^thre^^t^ses. This is dqne in Table 2 . » 

TABLE 2 

' (H H H) (H H/T) , (H T H) , (T H (H T T) , (T H T) , (T T H) (T T T) 



1 3 3 ' _ 1 

Again, the letter on the left ^stands for the result of the first toss. 
Note that there are three w^ys to get^two heads and one tail, but 
only one way to get three ^eads^ Thus it is three time's as likely 
to toss two heads and one tail as three, heads. 

We could go on counting equally ^)robable results for larger 
and larger numbers of fosses, but this not necessary. Our rer ' 



suits 'so far suggest a patteritthat allows us to find the answer for 
larger numbers of tosses^. Table 3 is a summary 6f our results sa 
far arid the extension -to larger nutnbers. 

TABtE 3" 



Total Number, 
of Tosses 

1 

3 ' 
4 
5 
6 



i 

* » 

Number of Heads 
1 2-3 4 5 



1 

2 

- 3 
4 
5 

'6'- 



1 

3 
6 



1* 
4 



1 
5 



as 20 ,.15, 



V 



"Zero heads" mearts all tosses turnecHaut taiisV /Similarly, 
"one head", means that all the other tosses came out tails, and so 
on. TaWe 3 shows a .clear trend:^ As the total nunaber of tosses In- 
creases, It becomes much more likely to have about half the tosses 
being heads than about all being heads% ^ 




1\. 



(a) Figure out what shoald be the next line in Table 3; 

(b) How much more likely is it to get .4 heads out of 7- tosses 

than it is^to get 7 heads? ^ / 

' * • » 

(c) How much more likely is it to get 4 heads out of 7 tosses 
than it is to get 6 heads? , . . 

When you throw a piq^ect die, each number is equally proba- 
ble to be on'Sftp, Suppose you throjA^ .a pair of perfect dice* 



14 
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(a) What are tKe equally probable combinations of the results? 

(b) ^ How many combinations "are there whose sum equals 8? 
How many combinations are there "whose sum Is 12? 

^ ' ' (c) How many times as likely Is it to throw an 8 as a 12? 
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B 



Th!e heights of 20 students to the nearest centimeter were 
measured and the results were 



130 


167 ■ 


142 


145 


161 


152 


137 


.143 * 


165' 


.163 


135 


140 


170 


157 


164 


167 


18 5 


143 


1^0 


^6^ 



r How can we summarize this information? Is there a single 
number that can give us a general idea about the heights of all 20 
students?, One such number is the averse > To calculate the aver- 
age we add all the heights together and divide by the number of stu- 
dents . ' . ^ 

K . , . , sum of all heights 

Average height = rr T 7~rz — 

. the number of students 

We find from our calculation that the average height is 154 cm. 

^ Whenever we summarize a set of measures with a single num- 
ber, such as a^average, we lose some information. Knowing that 
the average height of 20 students Is 154 cm does not give us as much 
information as knowing the height of each student. For example, 



15 
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knowing only the average we could not tell how*tall the shortest stu- 
dent in the class Is. But In many cases the average provides enough 
information and is easier to remember. 




22. P|terrolls5, I, 2, 5, 3, 4/ and*6 vyith^ die. What Is his 



average score 



9 



2*3 . Use the following table to answer the following questions. 

Farm Statistics 



/ 



24 



Year 



Number of Farms 
(in thousands) 



Farmland 
(in millions of acres) 



JL930 
1950 
1970 



6,546 
5,648 
2;954 



987 
1,202 
1,103 



(a) Find the average number of acres per farm for 1930, 1950, 
and 1970 separately. 

(b) Frpm the data given, describe what has been happei^ing to 
the size oi farms. " ' 



A bowling league of 8 teams meets once a week. Each team 
has 6 players and each player bowis 3 games. 

.(a) The top bowler on Team A had scores of 210, 230, and 181 
during one week. What was his average score? 

(b) Another player on Team A bowled a 173 and a 161. on the 
first two games. If his average for the day was 155, whati must 
have been his score on the third game? / 

(c) During that same week the other 4 players on Team A had 
averages of 135, 160, 143, ^d 124. What was the^average 
for the whole team? ^ ^" 
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^V^S.' Jn'lO rolls ^of a die, Jqe averaged 4 points. Using the same . ^ 
' *^ rules, Buddy averaged 4.5 points in 20 rolfs. Taken together, 



^wliat'was the average number of points for^oth of them?' 



26. - ' , If Jlmi gof a 96 and an 80 on two tests, and If 90 Isaii "A/' 

. ' what must he get on the Aext test to bring -his average up to an 
^ "A" ?.'- ,• ) . . V. ^ ■ 

27. Erik^ wanted to figure out her test average for the year. She \ . ; 
had kept a record of her avercige? for eacl;! marking period. • \ 

* Use the following table to find her test average for the year. . ' , \ 



Marimig * ' 
.Pei|iod 



MarJtThg * Number of 
Tests Taken 




erage 



1.2 78 



r 



2 3 . . 80 

3 5 ""75' 

4 ■ 2, - ' 90 



SECTION 6 WHICH GAME 'RULE IS BEST? 




Here Is a game for you to play with a friend. You each roll 
a die and use one of the scoring rules in Table 4 to find out how . 
many points you get. For example, If you are using rule D and you r 
roll a 3, you get 5 points. On the other hand, if you choose rule 'A 
and you roll a 3 , you get 3 points . 

'Take a few moments to sWdy the ruies^. Which do yl^u think 
Is best for you? " ■ 
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. ' , ICou must choose which rule you want to use before you start 
the game • Both of you ^may choose the same rute if you wish. The 
object Is to score as many points as possible,, , ' • . ^ 



TABLE 4 



Showing 
on Die 



Points 



B 



.D 



' 1 

, 2 

^ ♦ 

4 

5 
6 



4 
4 
4 
4 
4 
4 



0^ 

0 
0 
.18 
0 
0 



8 

5 
5 

■4 
0 



The higher total score at the end of 20 rolls of the die wins 
the game. Your teacher will record each person's score and the 
game rule u§ed. . 



Which do you think is the best rule now that you have played 
the game? How sure are you? . - 



Look at the class data. Were all the rules used? For the 
rules that were used, which rule do you think is best? What is the 
average score of all the students playing rule 'A? What is the aver- 
age score of all the students playing rule B? Rule C? -Rule D? Use 
these averages to decide which rule is best. 
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SECTION 7 BAR (GRAPHS 



a 



A student took a survey of 138 students in his school to find 
.out what the most popular soft drink Is. He put the results of the > ' 
survey in a table. . ' ^ 



t4 > 1 


Orange 


Root Beer , 


•Cola 


Ginger Ale 




Number of 
Students 


47 


. - 24 

V' t 


46 ' 


» 21 


Total 138 



Another way to display this information is on a bgr graph, 
in Figure 4. * . 

Note that the bar graph has. a title that we know wi^at-ln- 
formation is shown. .Also note that the label "Number of Students" 
"^is used to show what the numbers stand for. ^ • • 

A bar graph can also be drawn sideways If you prefer, as 



shown in Figure 5. 

Figure 4 



H « .. 

UJ 40 

o 

3 35 - 

(/> 30 

U. 26 

CD 10 

1 

z 0-L 



'Figure, 5 



C/5 

cr 

Q 



u. 
o 



3 
Q. 
O 

a 



GINGER ALE 



COLA 










R001> BEER 










ORANGE 






1 J 1 — 







ORANGE ROOT BEER COLA GmGER ALE 

POPULAR SOFT DRINKS ^ 



0 5 10 15 20 25 30 3S 40 45 

NUMBER OF STUDENTS . 



50 



Either way the bar graph displays the same data as the, table 
but in a way that makes the information easier to see at a glance. 
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> The data Irio^he bar graph Ih Figure 6 are projections based on 
a survey of 4000 Americans^ twelve years old and older. Use" 
th^se^^a to answer the f(iJlowing questions. 

(a) Approximately how mani\Americans fished in 1972? , 

(b) Offt^e four sports listed/ which is the most popular? 

(c) ^' About 10 pv^rcent of the total population goes bicycling. 
About what percent goes swimming? / ' * 



2 



90 -1 

80 - 

o 70 - 

fe^ 60- 
< o 

S -i 50 - 



Figure 6 



U.S. PARTICIPATION W 
OUTDOOR SPORTS FOR 1972 




HUNTING 



FISHING 



BICYCLING - SWIMMIWG 



From the- table below mfhke a bar graph sfiej^ing the number of 
people who, speak each of the five most commonly spoken lan- 
guages. . ■ 



Language 

Chinese ' 
English 
Russian 
Spanish 
• Hindi^ 



Number of Speakers 

■750 million' 
300 million 
200 million (, 
200 million. 

on 



Gwendolyn took a survey of 150 students in her school. - She 
asked, "On the average, how much time do you spend on hqme 
work each njlght?" Her tabulated resul,ts are: 



20 



Number of 
Mlnut/s 


• 0 


5 


10 


15 


20 


25 


30 


4p- 


4'5 


* 

60 ' 


"75« 


90 


— t " 

Number of 

St;udents 


■ 6 


10. 


13 


28 


.21 


13 


18 


5 

* 


15 


12 




3' 



31, 



(a) Make a bar graph of th§ results. ' ^ . ^ 

• (b) 'What amount of time was tnost frequently ^Iveri? 

(c) What percent of the students spend, moi'e than 30 mjnutes 
on homework? L'ess than 15 minutes? 15 minutes -thrqUgh 30 
minutes?- - * ' ' * ' , 

Tom and Paul;^e>e comparing thdir heights • Tom insisted that 
hq was much taller than PaOl. Tq provd^his point he graphed 
^ ;their*h^ghts as follows^ . . ^ ' • * ^ 

(a) Is Tom actually taller than Paul? , How many centimeters' 
taller? - * ' " ' * ' ^ . 

(b) The bar representing loom's height Is how many times as 
large, as the b^r representing Paulas height? 

. (c) Tom's height is how many times .as large at Paul's height? 

(d) Make another bar graph that more. accurately represents the 
comparison -of their heights . ' ^ 



HEIGHT 
IN cm 




21 
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SECTION 8 . COMPARING GAME STRATEGIES 

'■ ^ f : — 



In f 11 lik^lihopd some rules for^'the game in Section 6 were-, 
choserf,by more students than were other^rules. For exa'^mple, very 
few students may have chosen rule B. You already kriow from^our 
work with codes that small, samples are not reliable ^ Tol)e able to/ 
judge each rule yowneed larger samples. To gef them, play each 
rule once.^ Then collect the results. from the whole'^lasa. -"^ 



( 4 \ Work with one of yourf classmates. Roll a die ten\i 



imes and 



record your results in a tablre like Table 5. 



MABLE^S ' 



Ron s/ Results of Roll 


A 


B 


Score' 

. c*- 






■ ".4 








2 *^ ' 1 ^ • 




4 


*' ' , - 

. 




• 

• • 

10 3 


3' 


4 


• • 0 . 


5 



After you have rolled the die ten times*> find the total 'score 
for each rule. Your teacher V\^ill make bar graphs to display the. 
scores of the whole class . ' ' ^ - * . • ^ 



A 



\ ' What is the high^sl\§nd Ipwest scdre for .each hile? What ^ _ y 
'*is the average score for eacH rule? If you were to Win a per>by for 
each point you i^ccnred, whicji rule woujd you rather play? Why? ^ 



Er|c ■ ' ^2 
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1 

Look a^the ^ar graphs. Which rule has the gre'atest range of 

scores? Which has the least? For which rule do you think luck Is 
mi^st Important? Why? ^ , 

Is there altile that aj^ays gives a better score than other 
rules?' Is It possible to win by using any of the rules? 

1 '■ f '■ • 

SECTION ^ . EXPECTATIONS 

Is there some way that you could decide wKlch Is -the best 
rule without playing any games ? One way to do this is to figure out 
what score you can ex^^ct pn ^ach game if you were to play th"^ ^, 
games many times . • 

« 

'Suppose you are uslng rule G (Tablb 5). You^roU the die 
many tlmfis and write down 'your score, for e^chr rolL If the dl^ls 
perfect, the numbers 1 through 6 are equally likely to. come up. On , 
what fraction of the rolls would you therefore expect to get a score 
ofl8? ^ . 

You receive a score. of 18 when a 4 comes up. A 4 Is likely 

to appear 7 of the time* Therefore, you would expe'ct to get a score 

• ^ 1' * 

of 18 on about 7 of the throws. On the other hand, you would ex- 

• 5 ^ • 

pact a sco're of O on about -r of the throws.^ Why? 

On a large number of rolls ,j sa^ 6000, you would expect to 
get a score of 18 about 1000 times and a score of 0 about 5000 times. 
For 6000 throws,' u-slng rule C, you would probably, ^erefore, ha'ye 
a .total score of about 18,000^'olnts. TJils Is an average of 3 polnt^ 
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for each roll. By calculating the expected number of points for each 
roll for the other rules, we can -compare the rules and decide which 
Is the best. „ ^ . ' ^ 



* * f 

32. (a) Suppose you e\re using>rule A. -In what fraction of throws 
would you expect a score of 1? A score of 2?- ' 

^} •For 6000 rolls how many times would you expect a score 
of 1 ? , A. score o^ 2 ? 



CO 

rule A? ' . ,X ' . \ V 



(c) For 6000 rolls what wouj^^obably be your total score for 



(d) What Is the average number of , points per roll for rule A? 

33, ^What Is the average number^of points per roll for rule B? 

34 . (a) ^ For rule I>, ,ln wh\t fraction of rolls woul^you expect a > 
score of 8 ? A score. of 5? A score of 4 ? A sxjore of 0 ? 

(b) For 6000 rolls how many times woiiia you expect tg g€t 
each of the scores of part -(a)? ' ,^ ' 

(c) t'or 6000 throws what would probably be your total score 
for rule D? 

^ (d) What Is the average number of points for e.ach rbJWor 
rule D? ^ ^ 

(e) s Which rule has the highest expected avarage for each 
roil? How does this agree with what you fOTnd In Sectlort 5? 

35. Which rule has the highest expected- average for each roll? 
How does this agree ,wlth what you found in Section 5? 



SECTION 10 ESTIMATING FRACTIONS OF A LINE SEGMENT 




How well can people mark the midpoint of a line segment? 
, - ^ , Are they as likely to be off to the left as they ^re to the right?* Is 

X 

k 

Er|c ' ^. ^4. . 



It just as easy to mark'th^ one?-third point on a segment? Here is 
an expehment that will g|ve some answers. ^ ^ 



You have sheets c^f paper with the segments Already dr&wji, . 
On one sheet mark Jhe pqint that yoij think divides l^ie-^^egment in 



half. Qn the other segment mark' what you think is tht oner-tl^^d 
point from the left without looking at the first sheet. 

• ^ J; .• •if;' ■ 

Exchange papei'slwlth a classftiate. ' Using a centiihewrul- 
er, mart?; the ^letual one^aif or one-third points on the appnl^riate 
sheets. For each segmrat measure to the nearest tenth of a centi- 
meter the distance between the' estimaterti and the actual pofhts. 

This will tell you the size of the error in the estimate.. .(I^ your mark 

• . . ^ ^ [ij ' ' ' ■ ■ 
fell within 0.1 centimet^j: of the actual point, you. can consider your 



fit 



mark to be c<Ji^ect.) If ybu made an errorbe ^tjre to write down 
whether the mark was td ihe ri^t <^r td the left\f the actual point. 

(a) How many Students in your^ilass marked .th'e one-^alf 

point correctly I^w rflany missed to the left? How n?any missed . 

'\l ' ' \ 

to the right? ; | , / , 

(b) How niany ^jludents In your class marked tke one-third 
point correctly? How nh^ny missed W-ttre left? How' many missed 
to the right? ' j ' . 

(c) Of all the ailu^Jents who did. not mark the onq-half point 

correctly, what percentage was off to the left? To the right? Show 

I 

the class^esults on a p|e. chart. 

. (d) Suppbse pet^ple were as likely to be off to the left as to 
the right. What would ^ pie chart look like under this assumption? 
Is this assumption valid for your class? - 

(e) Of air the stludents who did i>ot mark the.one-thlfd point 



pprrectly, what pefcehtage was off 1* the left? To the right? Again 
show the diass res-ults on a pie chart. Are people as equally likely 
to be ofi to the left as to the right when making the one-third point? 

%(f) How well cJld you, do? Did you gu^ss the one-half and 
one-third points aS accurately as your classmates.? Make bar ^ ' 
graphs ta display.the errors made by the entire class. Foi[ the bar, 
g/aphs consider only the size of error and disregard "whfether it was ' 
to the left or to the righVV^ ' > 

(g) :How'Wtajiy students in your class had an error greater 
than yours ? What percentage of the cla is this? " ' 

(h) Find the pej^centage of the class that had an error less 
-than o^'equal'to yours. This is called the perceatil^ rank .^-What 
is j^our percentile rank? - , , ' . ' - 
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6* Secondary Outcomes 

There is no evidence that any attempts were made to survey 
teachers, counselors, or parents to detennine3^mpacts on attitudes 
and behaviors in these groups. Institutional change as a result of ^ 
this program was also a neglecjied measure. It is not too late,, 
however, to use these subjects. as "treatment" groups and compare 
attitudes with anoth^er group of coficrols. DRI has sent a letter 
tp the counselors involved with the project to-^scertain -these out- 
comes, but has not yet received any responses. 

An examination^of perceived barriers, information needs', 
and facilitating factors, determined froa responses to^ directs 
questions, and confirmed by a survey of other -pertinent litera- 
ture, suggested the following niajor reasons for the relati\tfe lack 
of 'participation of women in science careers in the twelfth grade 
women. ^ 

1. doubts about combining family life with a 
science career; ^ 

2. lack of knowledge about how to prepare for 
a career in science ; 

3. perception of science career preparation as 
being uniquely long and difficuJ^t; 

4. inadequate encouragenjent from adults; ^nd 

5. inadequate number of rol^ models. . . ^ 

Although reasons 1 through 3 are major obstacles to career 
pla:nning of any kind among young women, they are even morp important 
as obstacles to careers in science. * - 

Ninth grade girls perceived different barriers than the twelfth 
ers. The ninth graders perceived the most important discouraging ' 
factor to pursuing a science career to be popular beliefs that< g'i.i;ls 
are not capable of succeeding in science careers (51 percent) ^nd dis- 
couragement by friends from entering sct\ool sci'ence courses (A8 percent) 
By twelfth grad'e, the'barriers were perceived difficulties in combining 
family responsibilities with the demands of a career (55 percent) ^a*nd 
preparation for a career in science seemed to be ^ery hard, long and * 
expensive 047 percent). The forms used to obtain this information 
were not • parallel, so direct comparisons cannot be tnade. The changes 
in perceived barriers ac different "on-line" t^mes, however, may further 
elucidate psychological mechanisms leading to occupational segregation. 
While these 'differing responses may indicate new, awareness .of the 
difficultv of pursuing a science career, they m"ay also represent an 
adaptation* (rationalization) to the social pressures indicated by the . 
freshmen. - • 
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7« Materials and Dissemtnatlo^n * ^ * ' ^ 

\The project utilizod three major types of ma^teri§ls. The ' 
' Vocational Interest Pfcfiie (VI?) was used, as an intervention. The 
VIP is a guide to vocational exploration, and was designed to^ miniipize 
sex-related^responses by utilizing sex fair items. Consequently a 
female has about an equal chancy as a male of being *'sent to" any 
givetji occupational family": The« Booklet Exploring; You and Your - 
Career is part of thi? package. An update version of this package - 
is now available, entitled VIESA (Vocational Interest, Ejfperience' 
and Skill Assessment). The package is self scored^nd can b^ 
completed in one class period. • * ' 

The Career Guidance Survey was used as- the outcome measure. 
The survey was taken from the Planning Involvement Unit 6f^ the * 
ACT Assessment of Career Development. The self report, survey ^ 
assesses the amourfr of career exploration, occupational preferences,* 
and certainty of preference. It is very short and easy to complete. 

The .development and/or validity and reliability of these 
instruments are reported by .-^CT. The survey appears to be very' 
complete and adequately validated. Both of these are'being dis- 
tributed by Houghton Mifflin Company, Test Department, Box 1970, 
Iowa City, Iowa 52240. 

The booklet Women in Science and Technology: Careers for 
Today and Tomorrow is self contained and excellent. ' It 'is easy to 
• read, wit>h many pictures, and comprehensible in content, dealing 
with the reasons for the abserjce of women in sci^^nce related careers, 
the types of careers available, compatibility with family** life , and 
career preparation.'* This booklet may be ordered from ACT, 



8. Costs ' . . ^ 

The costs to reuse the material are estimajted. at about $1.00 . 
per participant for the VIESA packet; this includes teacher's guides 
and so on. The booklet costs about .40 apiece. 

We do not know the price of the Assessment of Career 
Development . 

The bootclet Women in Science and Technolog;v: Careers for 
Today and Tomorrow is available for $1.50 per copy. ' 

9. Recommendations and Conclusions 

/ V ; " 

•1. This study indicates that mailed material, in the absence- 
of other interventions, is^ not sufficient to change the 
career preferences of qualified high scnool senio^rs.' 



The same must be concluded regarding the nonsex re 
strictive inventory and* class discussions. .In sum 
while such interventions riy 6e good, they are not 
enough to colter action. 

Some evaluation of the effect on the counselors > - 
and parents should he conducted. - 

Because' of the design and analysis, the outcomes 
of this experiment were conclusive and were 
reported with standard , terminology . ' Since con- 
clusive outcomes were the exception rather than 
the rule in this set of^ NSF experimefits , the 
question iS^rai-sed regarding the relative, 
efficiency of funding resea-rchers with a back- 
ground in experimentaTr-Tdesign rather than 
persons in other disciplines. 

Because of the interesting differences in the - 
perceived barriers betweeh the ninth dnd twelfth 
grade *girls, we recommerid^ st^dy 9f the perceived 
barriers at. the time they are perceived rather 
than in historical retrospect. 

The A^sessmenj: of Career Development appears to 
be a good voc^tion^l interest test and we would • 
recommend its' usage in. other projects. * 

The booklet Women. in Science and. Technologv ; ^ 
Cajeers for Today and Tomorrow 'is a veil: prepared 
document that cc5uld ^be incorporated into a wide 
variety of other carreer education Jirograms. ^ 
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1. Proposed Proi_£ct 

• The project was intended to test the hypothesis that more 
college women will choose careers in science if there are wonen r6le 
models ^ for then to ci^ulate; if carger'-options are made available to 
them through improvcc- counseJing; and if .they can be assisted in de- 
veloping self-confidence as women scientists through exper iefttial 
learning.. The specific aims of the project were to; (1) increase the 
student s awareness of careers in science open to women; (2) -influeac^^ 
the student s attitudes in the direction of .ore favorable perceptions 
of such roles: (3) enable interested students to obtain direct e'-^e^i- 
ence in areas of possible scieno-e careers through January term andr^ 
sun'mer internships; and (4) organise the information obtained ' about 
career optior._s into a permanent and ongoing file so that faculty a-d 
sCudents-at tne participating colleges and. other interested coPeges 
may readily retrieve this information. ' . 
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Four women 'sVlleges-Hollins College, .Mary Baldwin C6n^ie; 

SwcuL Briar College — were^to 



participate in an experimental program that included several components, 

' Seminars featuri-ng successful women scientists, were held at 

Hollins College and Mary Baldvin Coll^ege; exposure to a*Videotaped 
package on science careers was available at Hollins College, I-biry 
Baldwin College, and Randolp-h-Macon Woman's College!; and a variety of 
anternships in scientific careers were offered at-all 'four colleges. ' 

■ The seminars were to feature four or five participants \iho 
will be on one camp^^s for approximately one day and then will go tc^ 
the other campuses for the same pefibd of time. During .jach^W l<^pe 
semjnar, discussions were to be open to all studentsVnd theRVthe^ 
seminarians were to bd available as lesoiirce people in scifente ' - 
classes and ^s consultants for the 'students on an indiviaual bjsis. 

The content of the videotape pres(?ntations-was detormifteJ bv 
interviewing successful, women scieikists who were enga-ged irf' "c-^re-rs 
which are higlily related, to the fields of psychology, physir'-c.," 
chemistry, .biology, and mat hemp tics. The project director v^'as to 
encourage the science and mathematics-, fecult ies at ffollins 'golic.-e'" 
Mary Baldwin College, and Randolph-Macon Womaa's College ' to incorpciraLe ' 
the videotaped presentations into their • respective science courses. 



t 



/ DuMng the course of the projecl, the director wJs to assemble 
detailed mforoiation on cnreers in .science for women. This inCor-nation 
^as to be dissoMinat.'d at the cJoso of Life project'. On a-U campuses 
centraiMiles wufe to be estabJished, and these files would be made 
available to taculty and students • for up-to-date inf ormatio.n . ' In 
addition, incr.cased opportunities were ^'o be made available "for stu- 
dent externfehips during the January terin and during the Sumner non^h3 
These externships wore to include 160 hours of on-the-job experience 
at various industries and agdncies involved' in science-related endeavors 
ror which credit- would be given. 

- Evaluation of thc-project was to be/mado by analyzing the re- 
sults of. test's on attitudes toward science 4nd scientific caree-s 
given before and aftcf the progra::i at the four colleges and by.crbss- ^ 
comparisons among all four colleges. 

2. Impl ei nentgd Projec t ^ 

The project was conducted r.uich as it! was planned. Siv semina-s 
on sciencf? careers in industry, in^ government , in environmental fields 
in the behavioral sciences, .and in medicine were held. A more general' 
workshop- on the image of the wo|an scientipt was. substituted for the 
workshop on teaching careers in science. Ml of the workshops were 
well atccn'ded. ' > • 

^ Twenty five or 30 videoLipcs woic- piuduced froij) intervic-Wi, 

with succe.^sful wonic-n W.ien.tists. . The content of these interviews 
centered around educational backgrounds^ job procurement, and personal 
and job satisfa-ction and dissatisfactions"." The .seminars were also 
recorded on tape. ^ total of. 147 students viewed at least one of 
, these tapes, and many st;-udents viewed more Jihan one tape 



_ One hundred nine women participated in the ' externships , ttie 

majority^of these .women experienced /4o re than one externship. Ta 
^accommodate this rtQmbeT of wpmen,. All additional sponsors were ^ 
recruited. ~ • . 



, Une element added to the project was the opportunity for 
senior students a f Mary Baldwin who, at the time of pretesting, 
stated- that they were undecided about their futfure career to attend- 
a weekend workshop on c-areer decisions. Although four such workshop 
were pl.annt^d, only one was held. Six women -attended . In addition 
all of the first year- students were given the .opportunity to have ' 
the vocational interest inventory administered by the pr'oj.'ct interi 
preted by counselling personnel, .and those who had them^inte^preted 
were i-nvited back for further career exploration. Onejiundred 
ninety-seven women d iscussed '^their vocational tests' with a counselor 
and 12 returried for further exploration. 



Some difficultly in retaining the -isolation of control and /experi- 
mental groups wds encountered. Speci f icaJ Iv, in additioh to some loss 
of post experiinontal delta, the group' designated as control was switched^ 
^^om Sweet Briar College to Randolph-Macon bocause tho'facultV at Randolph 
Macon, refused to show the vid^^otapcs . > Consequently, some of the planned 
evaluation; analyses could not be conducted. 

' • ■ Rgcruiinen t and, sampli h;;. Tl^ project was aimed .at two distinct 
populations, an o- was all first year students at the four schools irre- 
spective pf their intended maj or . -V. The- other was the junior class science 
majors in those schools. Presumably, the aim o/ including f irst year 
students was to introduce/ influence them toward science-relWcd car-ers • 
while tna aim of including junior science majors was to reiiilorce their' 
decisipn and to provide thdta with additional information regapdir- their 
chosen careers. In addition. to these two groups, many of the activities 
were open to the entire student body, and numerous individuals not in 
the target group participated in soSt of -the events. Results, however 
are only reporte'd for^ the target group of freshmen and juniors. 

Pre-intervention data were collecte^d on 87 percent of the first 
year women at all four colleges and from 91 pfercent of the science 
malors from thfese schools. About 75 percent of the women pretested 
were surveyed one year later. Completed data were. available on 74 
science majors and on 459 sophomores. Participation irt the testing 
as m all activities,- was voluntary and represented a self-selec' ed"' 
sainplo-.. The si::e of^thc sample, however , ■ «uggc=sts that the self- ' 
Sexe^tiOh of the pretest and posttest sample did not dramatically 
affect the results. - - > 

Most of the in-foi7iiatii3n regarding p'roject activities was 
transmitied through posters, the campus newspaper, and by faculty 
members. Invitations for th^ seminar werS sent to science- majors 
and a randomly selected ^roup of first. year students. 



3. Obstacles to. Implcnegtation . ' , 

In general, the project ran.-smoothly . The principal investi- 
•gator reported s6me xiif f iculties in coordinating data collection ■ 
activities-^etweert campuses. Specif icalLy, altliough good cooperation 
wSs given by the iollege liaisons on the executive committee, the 
faculty members were not given release time to -conduct project 
activities. Consequently, some of the activities could net b- con- 
' ducted as they were planned. This appears^to have a greater impact 
. on the experimental n-ature of the results, rather fhan program impact. 

.4. -'Proj e ct Personne l ' , * ** ' . 

^, . the project director vas Doojild Thompson, Ed.D., on staff at 



the 



psycho]oj;y department. \ Dr .-^Thompson is an energetic, outgoing' 



oufufff i.""" ""'t'"" "'=^1 students. -He „as wfe'll 



a 



for legist ic-ai arrcingements 
ColWe ^Mr"'^""" '"'^"^^^ representative from'^ad. 

role .Ji: -T.: Jr.":ran^":L%LV:L^e^^°^^k ^^^^^ 

sented a wide varieiv nf f-i.iio cne videotapes. The women repre- 

tha.e were nbo:r3ot-o:eVje1 ;en1inrt":"h;a?th l^ldT^'^^' ' ' 

L\^Terr.arJi:r:u^r:j°L^'' - 

were linHe hf rnl^ ^h^l^ren some r.arried without childrep and sol 

and ac^'SlishL'^ts^ ift: Llt^o^J'he^ "'^"^^ °^ '''''' 

graduates, and currently resided Sn th^'^ H T'" """" ^'^"^ ^^^^"^^^ 
role modo c. ,,.-0 • resided m the southern United States. The - - 

attendees — istently rated very favorably by the seminar 

.5. . Prim'ary Ou trompg , ' „ , 

V ■ , . , 

no^ <;hov~~;.77r~-r7-r7rr--7^ °^ ""^ outcome inuicators did 

the four sciiool'^^^p '"T ' pretest to posttest- period across 

ffrst lar s tude^to T '^^^'^^^^ t^e percentage of wftmen prcxes'ted as 

categories o^ ^^A^::^-SttZj^^^/^^ Z^.l ' 
significant change^s in attitudes toward science were oE°erved althou.k 

.."^^y ^^l^^i" College students participa5ed\n the experimental " 
activities to a greater extent than students from other schooL^on 
sequently, more f^tofable results might he expected Several L." 
suggest that this is the case." At Ma'ry Baldwin , re lib e n " 
overall increase in the number of science raaiors^Th« n, ™k 
from 18.8 percent in the fall of i975>r-^rQ • increased 

iQ7fi TO n '-^ ^° 34.9. percent in the winter nf 

1976 to 38.0 percent in the spring of 1977 Th-.r ^-u • "^"'^^f °^ 

students at Mary -Saldwin who changed ' thL'r * orop^ Lr^a Zl'i:'' ■ 
chSed heir^o^' significantly greater tEan the Zbefrho . 
•norSe ilvT'^ "'f' '° "^.science. These were 

attitud, toward science^ score increased somewhat. ^ ' 



A more stringent way to examine the direct, affect of the pro- 
grams, i's to investigate the change scores of the actual participants ' 
and the effect- of extent of participration , e.g., to look'aL those 
women who actually parqicipnted in the, project events. The results 
of the project shov.-cd an interrola t i onsh In between participation in 
various j^rojcct^ events that was very strong and significant for science 
.majors, -and moderate but significant for first year students. In other 

words ,^ approximately the same -group of people experienced most o-f the 
-;projc^t components. By inference, many of the target groupltested 
^^exper^ced few of the project events. Unfortunately, althobgh oar^ ' 
■ ticip^jtion was positively related to overall interest and attTtude 
scores, only the sura of the. pretest and posftesL measures were 
iS4i,sed. -Specif ically, t-he change in these scores w^^s not 'correlated 
yith participatipn, -so it is impossible to determine wheLheis^the 
relations|aips shdwn vas a function of high initial scores. 
. • • \c 

Smoe participatioh in' tlie seninars and exterpships were 
.voluntary, attendance may also be used as a criterion of success. 
' The final report lealculated that a total of 217 individuals f.rom' 

the ent.ering class attended the seminars. These figures, however, ' 
, dramaticallV uudeipest iftate total seminar attendance, e.g., 40 from 
the target ^roup of first year st\jdents and science majors attendee} 
. the first seminar,,a,t Mary Baldwin Qollege, but .the total attendance 
was 103. The tot4l; attendance -for all of the seminars was 7^9, and 
attendance appeared' t6 decrease oiTly sJightly over successive semi- 
nars. The extent, of the- attendance at the -seminars would sugcest 
th^t these met some need of science and nonscience majors alikfe. 
The student evaluations of the seminars indicated that the seminars 
- ^^were__well received and thought .to be valuable^ , 

A total of 85 fir^t year students and 24 junior science . 
majors participated in' externships/l^ny, of thestudents expressed 
satisfaction b,y participating i^ult/ple exte^nships. 

The videotapes V/ere 'viewed and evaluated by. approximately • ^ 
119 freshmen and 28 junior, science majcftrs. The project data indicated ' 
that the majority of the students felt the .videotapes could krect ' 
undergraduates toward a caree.r iii science. Most of the comments 
about the videotapes concerned their technical, quality. No. analysis 
of their affect on the outcome measures was reported. ' 

• - The seminars were also evalufited 'by the atte\»dees. The maiority 
of^the attend-eps responding to the questionnaire felt these' seminars . • 
could direct a student toward scien\:e . .-' A very small- minority felt * - 

- they couldydirect students away from thS careers in science. The par- 
ticipants^falso expressed satisfaction'with 'the externship experiences 

. by rating it as rewarding. . > 

• . — ^^i±^S^}If?J?Ii2£l^yi^^ Because of the late inception 
of th6 project, DRl dld'not conduct an independent participant impact'" 
survey. « . - «, 



Sjte.' visit concJusi ons . The site visit was conducted. 

early in the life of the. project at the time the first seminar was • 
hel.d. 

t 

One videotape was already completed and was viewed by one 
.membe-r of the evaluation team. The interview had been videotaped in'' 
a .quiet setting, aad was an "informaJ "chat'^with a woman scientist. 
It 'was .felt that the videotape was sufficiently .well done to be usable 
and infdrmative by many educators. 

"* ' 

Two seminars were attended by the evajuator. The semirtars we-fe 
well a.ttehded,-..;ent smoothJy, and generated many questions fronv'the 
audience. The refreshment period allocated to- talk to the role models 
on a one-to-one basis was also well attended, although the majority of 
the women attending -the seminar did not stay for refreshments The ' 
women had specific questions to ask the role models and it appeared 
that the conversaaons ccpld hav« las'ted many hours if possible. 
During this time, the evaluator visited with 15 or'20 women. They 
were uniformly pleased with the seminar, and all seemed anxious f^r 
career rafarmation from the role models. This informal coffee Hour 
appeared to be an important and highly sutcessful aspec^ of the pro- 
gram that should be included wherever possible. 

^ .The role models als'o" enjoyed the experience. The planning'^ 
, and coordination of their activities was well done. " 

I 

6. Secondary Out comas , ~ ' " 

Thdre wei;e several secondary outcomes of this project. The 
first is the additional infpnnation gained from the seminars by the 
nontarget population. As noted preyiousJy, many sophomores and 
seniora attended. Their attendance may have been responsible either ' 
directly or indirectly for the increase in science majors observed 
at Mary Baldwin College . The project may have dJjrectly influenced' 
the ■nontarget attendees to shift majors, or indirectly influenced a ^ 
changing attitudinal climate. • '' 

Another secondary project impact may have been on the faculty 
members at the participating institutions. Specifically, the science 
faculty was invited to ail of the seminars, and at least some attendcTd. 
This may have increased their interest in scijDDce- related careers for ^ 
womei>, and. increased their awareness of scrence-relyted career options 
outside of teaching occupations. The individuals in'irylustry or pri- 
vate practice guiding the young vomen^,through' their externships may 
have al.<^ become jnore aWare oS science areas as appropriate occupa- 
tions for young women. 

A fourth secondary impact may hove been on the role models. 
Many of the role models became fpends during the program, and 



- Increased their "network." In. at least two instances known .to the' 
, evaluation team, the relationship formed during the semiWrs has* • ' " 
resulted. in a productive working relationship between the role 
models. 

^^c ^ I" .addition, Mafy.Baldwin College made tome alterations in 

They llTZ" 'J '° ""'^'""^ ^'^^ activities. " 

They -have, formed a wannen^'s center that will \re responsible for admin-- 
Istering certain of the career education and placement actl^ ie 
• ^.T f d^P^-^rtmenV to administer externships, and have 

decided to utilise externships as the primary placement activity, 
trr^i erSte" rrih'^r inventory: indicated that many students 
to iriiM^^r °^ communications, plans have been made 

to initiate a communications d^pertment at the' school. The principal 
investigator sun..ed it up by cpft^menting that the NSF program had 
-increased the institutional responsiveness to the-needs of the^student 

7. MatoriaJs and Diss emination 

• One of the- objectives of the project was to organize 'the in- 
forma ion 0 Kaine about career opLons into a permanent and ongoino 

■ f ier o le e " ''"'""'^^ '' '''^ P-ticipating colleges'and" 

other colleges may easily retrieve \this info n..at ion . " The project 
obtained printed materials from 75 government agencies, businesses 
and proiessio.nal.organi.ation.s^. These have been distributed ta a^l 
of the schools. In addition, an annotated bibliography on science 
careers IS beyig prepared for distribution by the project staff. No 
information on the extent they ^re being used is alaiiable.; 

• .. The status and/or distribution plans of the videotapes are ' 
unknown to the evaluation team. • ^ , -. p cij.u 

product" of the project is the development of Vl . 
externships that may l,e used by^ future students • - ' ' 

8. Program <:os_ts . ' 

total cost of X"""""'' ^i^i-^Jt^ calculate program costs. The 
JnH ? P''?^'''"' ''''' approximately $100,000. The number of - 

individuals read^ed (if double counts are " incl uded) was about 1 000 
including total numbers attending the 'seminar^, the videotape viewing 

ticipant. This figure represents considerable underestimation of 

^^li;:^^^-^^^^^^'— ^""""'^ ^^'"^ individuals frequently 
participated m several project activities. 

'• slv^: ^.^"'^"^^/^Pli^'-^tion of project activities r,ight be 'less expen- 
sive The cost of project operation could be reduced by one-third . 
if cJear development tasks are deleted 'and half-time ' for proiect ~ 
director is sufficient. ($60 .or participant). ° ^ ^ ' * " 



. However, Uhe •primary operation costs bf <:t)ntinuing sucli a 
'project may be quite modcr^t. For example, tlie trayel expeirses 'and 
publicity of the role models fot the .sominars was estimated- to 'bo 
§9,000. If the 800 attendance^^mark ct)uld be^sustained^ tshe cost' 
would averag^ about $11.25 po;: ^attendee . 'The casta could be >further • 
rcduce'd.if moVe students attended each semifar. -Likewise,- fu^'Lher 
: use of the videotapes, externships and voqationsJil counse-ling activi-. 
ties would likely be small, and possibly absorbed by the . institution. 

•9. Summa r y and Conclusions * * , ^ ^ ^ ^ 

The project comprised^ of seninars, career counseling, e^^tern- 
ships ^d videotaped career information represented the most compre-. 
hensive intervention of the post se<:ondary projects, The project was 
aimed c^t^ first year students and the junior science majors at four - - 
womenVs college's, althougli all students from the schools could par- 

. ticipaCe in some of the' program activities. These activities repre- 
sented ^n increased effort and inod^ified focus of ongoing programs' 
which jiave now been institutiona] i/.ed ^at Mary Baldwin College. There', 
was differential participation in the project: the campus of the prqj- 
ect cy.rector participated to, the greatest extent; junior science 
majors wore more involved than freshmen; but' freshmen who anticipated 

^ a science .major and those who did nqt v/ere proportionally represented. 

During the M^eriod of project 'acf'v-i fie s the perc£nt;igo of 
4 ncicncc rr.aj ors increased substantially ^t, the caripus wlicrc 
thxi activities were concentrated. Although this may hfeve been due to 
multiple causes, it seems likely that the project activities ><e4;^heir 
secondary impacts contributed to this effect. No specif ic' ^tti^ties 
cavySc implicated becausa the target group of freshmen and juniors 
'—declaring science majora remained relatively constant and shifts Jrom' 
science to nonscienc^ majors and. from nonscience to science^' were not. 
significantly different. The project can^ a^so be' j udged a success if 
^rate of participation and participant satisfaction are used as criteria 
In addition,, many positive secondary outcome's resulted on ^e Mary 
Baldwin campus. ^ - 

»' 

There were several parts of the project that were suggestive 
and-xCnterestingly, but not completely', explored by the project evalua- 
tion. These are: . ' . • 

' 1. The cooperative arrangement between relatively contiguous 
schools represented a promising cos4:-effective approach to career in- 
/ormatioo activities. Yet the evidence indicates that the school 
participated and benefited differentially. It is possible tirat the 
Ipgi'stical barriers encountered may be 'surmounted once the activities 
were operational rather than experimental. ^On the ot'hejj hand, personal 



*This was treated as an.eqi?ally probable event in the analysis 
although national (lata* suggest that a^shift from science to nonscience 
Is the more probable everlt. ^ ■ ' . 



commitment and- responsibility of the .institutional members may have 
more far reaching affects than- the' activities themselves.. 

* - < » 

2r. The study had the potential f or^ reirif orcing^existing 
decisions. While it certainly performed this necessary function, 
it also provided career informaLioti lor those women'not choosing 
science-related careers. The overall effect on the campus where ' 
activities-were ^cbnccntrated'suggdsts' that activities may be benefi- 
cial to both groups. . . , , • " 



3. The externships represented a unique component of this ^ ' 
project, and, in. general,- served to enhance career commitment among 
the junior science majors. In addition, such externships provide a' 
cl-ose, more realistically based relationship between the 'community 
and the colleges thc^t should, serve bofh to increase career awareness 
on the parr of the faculty^ and to increase the employability of its 
graduates^ ■ •• • ' 

^ 

. A. The most unfortunate part of the expcxiuient was its ' 

failure to indicate tlie effects of exposiire lo'^project activities in 
order to provider an. indicadion of necessary level of effort needed " 
t9 reverse the flow of women'away from science majoYs. "In this experi- 
mervt, as with aln9st all 'naturalistic experiments, no reasons for the 
increase in science majors cpuld be >ostu Wc^ f rom the experime'nLal ' 
results,, e.g., the differential effects of\project activities on 
attitudes was hot detennincd ; 



5. ^Ma ny o^ th'e project activities, sliob as the exfernships , 
oarecr mat^fel and vidxio'tapes are being continued in the absence of 
NSF fundinWB^- ^ • • ^, ^ 

6^ The faQt that role models were graduates of the local 
colleges, probably enhanced their ' effect , e.,g..; the majority of the- 
role models had- graduated from Hollins or ^4ry Baldwin. This likely 
increased student identif i'cation with th^le models and their 
success seemed attainable. •■ .' • W . • . 

7. .The affect of the addrtional' career counseling is not 
clear; e.g., its- influence on freshmen, was not analyzed. In -additiort 
the low, at tendance at the weekend- seminar on career counseJLin^ and 
assertivcness is not discussed. - The lack' of enthusiasm on this topic • 
is mtercstiog in. light- of^^e good reception -of the geminars and / 
externships. ' ; ^ . ' ' ' » 

. - '" ' 

• ' . • - ~ ' • ' . h 
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CHAPTER III . 
PROGRAM OBSERVATIONS 'and COMPARATIVE ANALYSIS 

■ ■ ■ . ■ ^ ■" 

Although aimed at science-related careers, many, of the recom- 
mendations of this report, especially at the primary and secondary 
school levels, apply equally to all nontraditional jobs, especially 
those that are highly- technical. Therefore, the, authors feel that' * 
the same recpmmendations may apply to many .interventions designed to 
^increase th^ awarertess of women regarding employment alternative? and 
options and Co increase their participation in many nontra<litional ' 
' ^ Careers. 

: ' I 

The projects described, in this reportt were aimed, in general, 

at- motivating ax\d reinforcing decisions to eAter professional careers 

, in science, for preparing effectively for those careers, and for 

removing barriers to the attainment of those' aspirations , All of 

the scientific aftd engineering positions described in the materials 

developed by these projects required at lea«j> a coll'ege degree, and 

most required advanced degrees including a doctorate. On the whole, 

those woman receiving doctorates in science-related fields are 

productively and continuously employed, and salary ,dif f erentials 

between men and women is less than men and women with Tess education. 

That is, it appears- that a Ph.D. may be an "equalizer.'' Since these . 

women may also serve ^s visible ex^amples of the employment potential 

of females, they may serve to increase the aspirations of other equally 

talented Women. Therefore, it would s,^em desirable to increase the 

proportion of women in this category. Since the recommendations may 

only apply to a small number of women, they are treated independently 

^in this report. The recommendations incorporate the evaluators' 

observations, derived from a comparative analysis -of the projects, 

and^^^uld be considered as hypotheses to be tested since -definitive 

conclusions could not be made from^ the. present projects. 

Although' this report has concluded that there is probably 
a higher success irate to be expected by funding programs for high . 
ability, highly motivated groups, an3 has recommended Concentrating 
on reinforcement programs for these peoiJle,, there is no evidence 
that the need , is not greater am^ng low motivation, low self-esteem 
groups. Assumi^rl'^ese grdups are larger, it 4s possible that 6he 
potential output would -be greater even though the, "success* rate'* 
may be lower. 

' Moreover, the consequences of adequate science and mathematics 
background and awareness of broad career options may have widespread 
impact on women in the society. For example, comprehension of mathe-^ 
matic and scientific principles m^y serve to 'M^vstify" a technologi- 
jflj^ environment ^nd decrease a sense of helplessness and lack, of 
Wei f -confidence. Further, the acceptance of nontraditional career 
options, even for those not choosing to pursue them, may create a more 
supportive environment for those who do choose them. ^ 
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Finally, a number of nontraditional nonprofessional science- 
r"elal>^ jobs exist wfiiich, for rian'y women, would represent both ^economic 
and social benefits: electronics-, 'vid<26-, sound- or flight-technicians 
computer operators, highly skilled labor, '^tc. These are jobs that 
require spience-oriented preparation and contribute to the en\^rging 
role^of women as productive partners in providing highly spepialized 
support 'skills in a technological society. Although these positions 
•do not usually require college degrees or the same high degree of aca- 
demic learning ability, they^do fequire early exposure and commitment, 
continued encouragement, and"^ sp,e<iial training, iriey represent improved 
earnings and more respected skills than many traditionally female jobs. 
For these reasons it Aay be just as desirable to increase' the 
number of women participating in these careers. Recommendations con- 
cerning career education programs are given separately in this repci^rt. 

, Reentry is a critical area for increasing the participation 
in science-related occupations, e.g., many more women are qualified ^ 
for these occupations than are currently employed in tlj/em. ^For exam- 
ple, the .Scientific Manpower Commission reports thai: women earned 
about 35 percent of the- bachelor's degrees in mathematics between 1948 
and 1973, 25 percent of the mas tej ' s degrees and 10 percent o^^the 

€torates. ,Far fewer at each degree level ate employed, and the under- 
loyment appear^ to 'increase, as the lev^el of degree decreases, 
.proximately 87 percent of the Ph^D., recipients in math are employed, 
but only about .28 percent of the master ' s. degree recipients and about 
31 percent of the bacheror"*s recipients are working in math related 
occupations. Similarly, the pool of women qualified to be employed 
as chemists is about 20 percent of the total pool, but only about 8 
percent of the working chemists are female. -The percentage of 
working Ph.D. recipiei^ts may be higher than that of lower degree 
recipients only because a g/eater percentage of the& are continijously 
employed. * . ' . 

/ ' Clearly, underutilization off females in the economic sector 
IS a widespread problem. In ,fact. In view of the pool of qualified 
women, it may be more imperative to a^ddress the reasons resulting in 
their underutilization and to develop remedial interventions than to 
encourage more women to prepare themsetlves for these careers. Con- 
sequently , reentry programs, designed to meet ^hej specialized* educa- 
tional and emotional needs of all women,- professional or not, are 
discussed ih a separate- section. 
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A* Professional Careers — Observacions From the Projects ^ 

Among the objectives of this contract was the examination of 
the results occurring apross projects in orcjer to isolate observable 
patterns by the type of intervention, types of materials, age groups 
and other variables that might have relevance in the • implementation 
of similar projects. This analysis may be called program strategy 
analysis or comparative analysis. 

/' 

Unfortunately, none of the projects proved to be effective as 
jtxdged by rigorous statistical methods, either because of the problems 
In design, control group implementation, and outcome measures, or 
J>ecause the treatment .actually had no effect. .Thereforey the evaluation 
team employed a ^'preponderance of evidence" criteria for judging the 
effectiveness of a project. That is, some combination o£ the statis- 
tical results, other nondesign outcomes such as experiences with a 
roughly comparable group, the opinions of the participants, and our 
own impressions was, used to judge whether a project was effective. 
Under these conditions, even if "success" wa^ indicated, no causal 
reason for 'the success could be determined. Consequently, commonalities 
between the more successful and less successful projects were explored. 
Because of the experimental limitations on the conclusions^ these ^ 
observations should be treated as hypotheses to be tested, and not as 
recommendations . 

Even when statistically significant results were obtaine&\ by 
the experiments, these were frequently difficult to interpret and' 
place in perspective^. The difficulty was encountered under several 
circumstances. Fir^t, frequently a multitude of items were used in 
the evaluation instrument, but only a few items were significant. 
Furthef, when a variety of outcome measures were used, some of the 
significant outcomes may have been interesting and/or beneficial, , 
but not directly relevant to encouraging women to choose science-related 
careers. A thj.rd difficulty was when different "control" groups 
indicated different results,, such as with the University of Kansas 
study. A fourth ^difficulty was the probable Hawthorne effect, where 
the novelty of the intervention may have skewed the results. On the 
other hand, multiplefyear projects (University of Oklahoma) were diffi- 
cult ta**analy2e because th§ effects may have been cumulative and not 
directly related to the segment that NSF sponsored. 

i Therefore, the indicators used to estimate effectiveness, 
were at best, only global measures, frequently not conceived of as 
part of the experimental design. Consequently, the reason for the "'^ . 
outcome could not be conclusively determined. For example, the special 
math course at UMKC appeared to be effective in encouraging ^oraen to ■ 
take subsequent math courses. However, the comparison group were 
^those taking math courses the year before, and those taking a dif- 
ferent math course the same year.' Therefore, the interest in 
mathematics might be attributed to any* of the. following: (1) the 
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actual curriculum, (2)' the method of iastructidn*, (3) the addi- 
tional tutorial help,- (4) the aU-Eemale classes, (5) the influence 
of the instructors, (6) the "Hawthorne" effect,* and (7) the'ciif^ 
ferences in the population" that would sign up for the course. 

The projects are described in three .tables . . Table 1 breaks ; 
down the 11 projects by the age of the participants, the sex of the- . 
participants, the types .of treatment, and whether ^.the treatment was 
available at different intervals (spaced), oi; given all at one time ^ 
(massed). Finally, the outcome of the experimen^t- is given. Table 2 
lists the. products of each of the projects, and"^ their potential 
applicability, and Table 3 contains a rough estimate df the cost 
to reuse that particular intervention and a subjective assessment- 
of its effectiveness. 

The subjective -assessment regarding the effectiveness is 
repoi^ted in three 'categories: probably effective, no effect, and 
possibly a negative effect. 

The special math course offered by the University of 
Missouri at Kansas City CUMKC) , the worksRop offered by the 
University of Oklahoma and " the workshop offered by Michigan Tech 
for counselors and teachers ^nd, the workshops at the University 
of Kansas appear to repre^'nt t'hfe most viable strategics. U>IKC 
reported a much greater pl'rceritage of wometi taking subsejquent math 
courses, although no* true ^^pntrol group was available fpt statis- 
tical comparison. Similarly,' the University. of Oklahoma workshop 
reported a higher percentage^ of women reporting that they would 
choose an engineering major than a noncomparable control group. 
The participants in the University of Kansa^ workshops reported 
more science majors tfian the. year before, but about the same as the . 
control . group composed of ..individuals who were invited to the work- 
shop but did^not attend. 'The counselors/ teachers workshop, sponsored 
by Michigan Tech, reported a consistent, but slight, increase in 
awareness of engineering as' a career for women, and reported increased 
activities regarding^these careers on a form that the participants ) 
devised. ^ Consequently, the commonalities between these programs 
that may have been successful are discussed. 

The ACT nonsex restrictive vocational ipveptory, the MIT 
film, the Michigan Tech prograta for students, Queensborough's 
cassettes and slides, and Rosemont^s program to update skills* 
reported having little effect when used as the primary intervention. 
Rosemont was included in' this category because at the time of the 
report, only 25 percent of ' the seven participants had obtained jobs, 
and this appeared to be about average for women making some active 
effort to get them\ Goucher and Policy Studies^ indicated that 
their project might have had a negative effeilkon the participants. 
Commbnali-tics between these projects are discussed. 

^ome o^ the commonalities we observed and areas where we 
recommended further investigation are as follows. 

• ' ij.o 



Michigan Tech 



ACT 



Sex/ 
Grade Sample 



TABLE 1 
PROJECT DESCRIPTIONS 

\ ^ Cbntact 

Intervention - Time * . 



8th 



8th 



8£b. 



9th 



.Presentation by rolfe 4 hrs. 

models of prepara- 
^ tlon, job content 

and lifestyle In 

engineering. 

Efemonstratlon 4 hrs. 

projects. 

^Mailed printed \ hr, 

matter. . 

" Given non-sex • 2 hrs. 

biased career ^ 
Inventory , dls-. 
cussion groups,, and 
printed matter. 



Results 




No significant results. 



q^signif leant results, 



No s 



ig}ifi 



cant results. 



More career exploration, 
increased "congruence 
between\ aptitude and 
aspir;^tlons. 



Policy Studies 



10th, 
llth 



Workshbps in school 
on lifestyle and, 
career clusters. 



12 hrs. 



No significant results — , 
slight trend towai^ dis- 
interest in science. 



MIT 



10th, 
llth, 
12th 



,M,F ' Film and booklet. 



1 hr. 



More in experimental 
group ^undecided about 
career plans--same amount 
definitely^ wanting 
engineering. * 



ERLC 



Goucher 



llth' 



College level se- 
mester course in 
science. 



15 hrs. 



4 Significant decline in ' 
interest in science at* 
end of couise, but 58% 
of respondents planning 
science career one year 
later. 



TABLE 1 (continued) 



Grade 



Sex/ 
Sample 



Intervention 



Oklahoma 



ACT 



-Kansas 



^ Ilth, 
12th 



12th 



Queensborough 

Michigan Tech 
Mlgihlgan Tech 



Michigan Tech 



Kansas 



12.th 



Teach- 
ers 

Teach- 
ers , 
coun- 
selors 

Parents 



Workshop of mixed 
discussions , labs 
and field trips* 



Mailings of relevant 
materials & VIP 
inventory.' 



F/hlgh Workshop i 
abJLlity 



9-12 



Parents* M,F 



M,F Slides afid 

^ cassette of six 
role models. 

Printed matter" 
mailed. 

/ 

M,F Printed matter 
" ,dJ>stribUted. 

M,F Workshop with role 
models', labs, 
' , discussion. 



M,F Workshop on career, 
.t materials with 
daughters. 



Contact 
Time 



AO hrs. 



2 hrs. 



8 Hrs, 



1 hr. 



1 hr. 



1. hr. 



80 hrs 



8 hrs 



Results 



Probably ^ increased number 
of women planning 
engineering careers 
(not adequately tested). 

More planning taking courses 
in science but more control 
•planning to t<ike math 

'-Significantly^ more women 
pursuing ^c^^once careers 
than womenMn prior year 
control; bul^-^ame percent 
as women who were invited 
to workshop but dsid not 
attend. \ J 

No significant differences. 



No significant differences. 
No significant differences!^ 



No significant difference 
in participants but may 
have Increased activity 
in school community. 

V 

y 

Not measured; daughters 

reported it^as positive.* m 
» o 



Missouri* 



Rosemont S 



^ Sex/ . 
. Grade ■ Sample 



TABLE 1 (continued) 
Intervention 



College F 



Post-, 
grad 



Special math* course. 

Coursfe to update 
skills and ^ ^ 

industry intem- 
shii 



Contact 
Time 



1 seta. 
80 hts. 

100 hrs 



Results 



More took, further math 
courses in sequence. 

About 1/4 did get jobs 
^ in science-related 
areas i 



0 



J 



IIG 



TABLE 2 
PROJECT MATERIALS 



Material 



Appropriate Age 



De><n:iption 



Dissemination 



1. Cl\oosing ^Career- 
Women's Work: / Engi*- 
neerlng (MIT)| book 



2. Women in Engi- 
neering (MIT) film 



Exp.loring (ACT) 



Vocational Interest 
Profile (VIP) (ACT) 



,Women in Science and' 
Technology : Careers 
for Today and 
Tomorrow (ACT). . 

Workshop format 
(IC'cinsas) 

Women in • thf Pro^ ' 
fossions (Kcmsas.) 



All secondary and col 
lege e^i^frieering 
students . 

J 



All secondary and col- 
lege engineering 
stutlen ts . 



'Secondary. 



Secondary.' * 



Secondary*. 



Secondary, college* ^ 



^ Secondary, college. 



Description o'f three 
feinale enalmeers — 
student, ^oung profes- 
si*onal, middle age 
professional/all life- " 
styles represented. 

Shows stwilents and pro- 
fessional vomen in engi- 
n^iaring at work and 
home • 

Updated version called 
VIESA: book'on job 
flusters and aptitudes, 
career planning — non-sex 
restrictive. 

Npn-sex restrictive 
career assessment/ 
interven£!l>on. 

Booklet describing 
realities on^ women in 
science-related ;ucareers. 

Series of self awareness 
exercises . ^ 

Home study course 
designed for three 
credits. 



Mayj be used for TV anc} dis- 
trilfbted on film by 
Educational Development 
Center Inc . Now' available 
^ro^^IT catalogue. i 



Part of Houghton Mifflin 
"Career Planning Program." 



1^ 



ACT. Nice booklet 

that should be widely used< 



None. 



None. 



O 
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>laterlal 



Women in Science 
(Queens borough) 



Worksliop Ciirjriculufn 
(Policy Studies)' 



TABLE 2 (continued) 



Appropriate Age 



College, graduate 
•school. 



Secondary 



Description / 



Disserolnabyon 



Amerlc^iT Association of Physics 
Teachers and NSTA distributing," 
Should probably ie used Pn^con- 



Intiervlews with six of 
top female scientists: 

mix^d ethnic background , r *j v^o^u xu u 

and .variety of lifestyles, junction wit'.i other mateer'ial 

1 ^ \ except at graduate level ---may ' 

be b*etter at college level thitn 

secondary. 



} 



Mixture of job 
clusters and lifestyle 
al ternatlves . 



None , 



llj 



o 



9^ 



;> TABLE 3 
PROJECT COST ?ER P.^RTICIP.^^^^ 



106 



^ ^ University of 
Policy Studies 



Intervention Hours* 



Cost 



^fectiv 



eness 



exploration 
workshop 



8.00 



cateer edu- 

catrion course 12.00 



Massach^^^etts i 
Insti^tute of *^ 
Technology 

\ Univ. m£ss. a^ 
, Kansas City " 

Rosemont 

University of^ 
Oklah^ 



^Testing 



slide and 
tapes 



film 



math course 

chemistry 
c*burse 



4 



. 1.0 

'64,00 
00+ 



10.00 



50.00 



1.00 



2.00 



350.00 



800.00 



possibly positive 

no effect or negative 

no effect 



unknown 

probably positive 

PQsitive for small 
proportion - 



workshops 


'40.00 


300.00 


pos'sibly positive 


' t ' 
literature 


\ 

1 .10 






tuailing 




1.65 


no effect 


• \"S — 








nbnsex te- ^ 








strictive 




* 




interest in- 






-) 


ventory 




1.00 


no effect , ' 


>^ 

research 








course- 


30. OO' 


1,000.00* ' 

i 


no effect or negative 


student 


1 






literature 


1.0 


1.55^" 


no effect 


s&udent 








seminars 


* Lo 




no effect ' 


parents 




30.00 1 • 




literature ' 


uo 


1.55 


no effect 


counselor / 








teacher 








workshop 


li2.00 


400.00 


probably positive 



Goucher 



Michigan Tech 



/ 

, 51ich^.gan Tech 



^ *Estimates minimum contact time; the time may have been greater far 
some participants J s 
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1* Concentrating on women who are already interpsted in 
science. In general, it is thought that projects providing support 
for women interested in science, and projects to remove -barriers to 
the full participation of these women, are preferable to direct 
motivational projects to encourage women to chaijige their interests 
for the following^reasons *: 

• They are more easily justified in terms of providing 
equal opportunity and avoiding criticisms of reverse 
discrimination. j 

They are Less apt to -result in unsatisfactory career 
choices . '-^ 

• None of the projects observed appeared t:o be success- 
ful in changing attitudes. 



V 

It is difficult to switch from a nonscience to a 
science area. That is, beyond the junior year' in 
high school, compensating for inadequate math and 
, science backgrounds is, dij^f icult:. 

Since the projects examined did not appear to be successful 
In changing occupational choices at the senior* high level/Un tensive 
support and information could be provided to those women ^ving the 
necessary background, ability and motivation to pursue their exist- 
ing interests. 

. , ^ • / 

While there is not an established theory on the vocational 
choice patterns of women, there has been a growing number of studies 
in the area.^ Most of the literature appears to be in agreement that 
there are many shifts in both occupational interests and Commitment 
to a career. However, the literature uniformly indicates that from 
preadolescence on the shift is toward typically feminine careers and 
away from nontraditional careers (e.g., Angrist, 1970^ Harmon, 1971) 
Consequently, interest should be defined very liberally, and should 
not be int;efpreted to mean an expressed career choice. 

. The kinds of support that may be helpful can come from a wid 
variety oT sources, and the most important source will be different 
for each age group. These support programs could include parental 
support, encouragement from teachers, peer ^support (both same and 
opposite sex), guidance' counselors and from the institution as a 
whole. The range of possible forms these programs may take is 
virtually infinite and could include counselor workshops, special 
housing programs, special workshops for science/math teachers, or 
sex-segregated classes . 
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• 2> Concentrating on woren vith above av^r,4ge aptitude and 
ition. Reaiisticaliy, professional careers in science-relatec 



areas require intellectual ability, an adequate background derived 
^rom math and science , courses , and more than average motivation. In 
fact, having completed advanced mathematics and ^4cience courses 
successfully is probably a good indicator of ability and motivation. 
' Although there 'is a controversy about the measuring of aptitude and 
ability (Prediger and Hanson, 1976; Schmidt and Hunter, 1974), it 
^' seems feasible to determine wtiether jLndividuals have at least 

average ability or are highly motivated by utilizing either staiT* 
dardized test scores, grade point averages, or the courses chosen 
and completed. 



Mdny studies have shown a relationship between career commit- 
ment in general and measures of accomplishment and/or aptitude (e.g., 
Hoyt and Kennedy, 1958 and Tyler, 1964). Further, a higher level of 
aptitude. appears to be related to the choice of nontraditional 
careers, e.g., those occupations dominated by males (e.g., Astin, 
1971). Consequently, it would appear that intensive and/or expensive 
programs should concentrate on women who have either a high ability " 
or who have taken the necessary requisite course or overtly express 
an interest in science. 

This hypothesis was substantiated by tl]e projects: the ^ 
more successful strategies/projects utilized a motivated population, 
while the ones judged less effective xiid not. For example, the 
Kansas workshops invited only women ^hat had been selected for 
admission to KU, Oklahoma University required active motivation to 
apply, as did Michigan Tech: gn the other hand,' the two studies 
categorized as ''possibly negative" reported severe problems get- ^ 
ting young^ women of adequate ability; and one report contained 
reservations about the participants* motivations. The majority 
of the studies reporting no results had no special requirements 
regarding either the motivation or aptitude of the participants. 

' One indicia of motivation may be found in the participant 
selection procedures: University of Missouri at Kansas City, 
University of Oklahoma and Michigan Tech all had self-selection 
procedures; only those individuals who wanted to participate 
attended. On the other hand, some of the projects had mbre or less 
captive participation; the intervention was. 'administered in class- 
rooms, or. the entire class, participated. 

The self-selection, of course, provided a strong experimental 
bias toward success, and mitigated any conclusions about the inter- 
vention itself. However, iince the aim of furthel: implementation is 
to bias, the projects toward successful ojutcomes, voluntary participa- 
tion may be a judicious procedure. 
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3> Using workshops ^is a format for the intervention . Although 
it is very possible that tiie sel^tion procedures for the workshops 
was a greater determinant of outcome than the format, the hypothesis 
is proposed that cdpcentrated **liT^€'^=in'*> workshops may be effective* 
These workshops may offer a wide Variety^ of activities as^'in the 
University of Oklahoma, Michigan Tech and^KU projects, may be the 
"more enjoyable and effective format to provide support and information 
for young women interested in science • 

4> Encouraging participant interaction ^ Social psychology 
would predict that other persons sharing similar outlooks and 
attitudes could provide reeuf orcernent for women choosing nontradi- 
tional careers and/or lifestyles* The projects provided some evi- 
dence for this assumption. The ^ive-in workshop, where partici- 
pants with similar interests* spent concentrated ^riods of time 
together, provided a perfect environment to obtain th4se rewards. 
In the special math class, informal tutoring at the noon hour was 
available and provided the same opportunity. On the other hand, 
the larger class situations and/or media presentations were gen- 
erally less successful and did 'not provide an opportunity for • 
participant interaction. The Goucher project enfailing basic 
science research did provide t;his atmosphere, but participants 
reported that they did not form any new ^friendships 

5> Using sustained Contact periodg . \"7hen the treatment 
did not require intense concentration and work, the longer period^ 
of time for administration of the treatment appeared to be more 
effective, possibly because of the increased opportunity to make 
new friends with people s^haring similar outlooks. The more success- 
ful iQterventions appeared to require at least eight contact hours; 
It is possible that short ^'one-shot" affairs may not be sufficient 
to counteract a:;isting cultural mores discouraging uonien from 
choosing "science-related' gareers.. However, since some OcMer proj- 
ects of greater length did not appear to be successful, careful 
examination of related variables should be conducted. The length of 
^exposure may begone of the reasons why the media produces did not 
appear to have a demonstrable effect. 

y 

^ 6« Using role models in as m^ny situations as possible . 
Uniformly, role models appeared to be the most efte.ctive component 
of some of the projects and weM the primary material for the ^edia 
products. The original connotacion of a role model was a person in 
a position of influence that tone could identify with; most of tH^ ^ 
projects did incorporate thes^e younger women in mid-level positions. 
In one of the projects containing a mix 'of role models, the younger 
women were judged most effect>ive by the participants. In this respect, 
then, choosing the role models closer in* age 'and only slightly above 
tjie level of aspiration 6^ the participants may be advisable. 

/ ' ^-^ . ' 

The evaluation team, however, feels that ther^ is also real 
value in depicting the most successful women of our time. Although 
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very few t^lien (or men) may be able to identify with these outstanding 
people, they demonstrate that a wonan can '*make it/* t^V are a , ^ 
.source of pride for the women, and may serve a3 an inspiration. 
Consequently, a mix of age groups and levels of accomplishment (as 
veil as lifestyles, ethnicity and so on) is reconriended . 

The area of concentration of the role models did not appear 
to have any impact; the more> impbi*tant factor was that'they genuinely^ ^ 
enjoyed their work and their lives. ^ 

' 7« Using "hands-on" experiences . In many of the projects, . 
various types of hands-on Experiences were used. Very frequently, 
these were engineering or science projects. These activities were 
rated highly by the participants. They appeared to be most effec- 
tive when they were group 'projeois , continuing over a period of 
time, e.g. 4 when they facilitated the formation of social relatio'n- 
ships. Also the active par>ticipat ion in these and other activities 
appeared to enhance the effectiveness of every kind of intervention. ^ 
\ • ^ , 

8. Segregating spme activities bv sex . Although in theory, 

as well as in practice, sex-segregated classes might be, considered ^ 
counter productive since women live and work in a world with men, a ** 
consis ten tt- comment on the part of many c^f the participants was that 
they preferred all-female seminars. This conaneht extended --to a 
preference for female tutors in math. The young women commented that 
they felt more free to ask (what they considered) "dumb" questions, 
to appear as "bright" as they are,^ and to discuss their "personal 
life and ambitions. Consequently, although a sad commentary on 
socialization and peer pressure, sex-segregated classes appear to be 
^useful in situations where remediation skills or personal questions 
are 'involved. These classes, however, could incorporate methods to 
lead to more open discussions with male peers and parents, once 
the women have gained self-confidence and support from th^ir same- * 
sex peers. 

9. Emphasizing the social contribution of science . One of 
the myths of science-related careers, not directly dispelled in any 
of the projects we observed, is the absenci of emphasis on social 
importance and social interaction in science careers, e.g., scientistsV 
engineers were frequently not' portrayed as persons with extensive 
sfJcial/environmental concerns and responsibilities who interacted 
with. the community. Since women are reputed to be very interested in 
social welfare, emphasizing the input of science to the ^wel l-being of ^ * 
society, and a deep involvement with people, might enhance the 
desirability of the profession. Moreover, the greater the number of 
scientists whose interests supercede "the testtube," the greater the 
potential impact of sdientists on society in areas other than technology. 



Consequently, we woulti recommend, on the basis, of the ex^^. 
rience gained by these projects, further examination of a for|fiat 
where abl^ and motivated young women, having some interest in 
science, gather for- a workshop having the ingredients of role 
' models, hand^-on experiences, and the opportunity for new friend- 
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ships. This format is "quite sij:nilar to the existing Student Science 
Training Program,* which still does not have "full participation by 
females, and has a dem.onstraced ^-uccess rate in turning out scien- 
tists (Vidulich, Christman, Drake and Kirk, 1976), e.g., about 50 ' 
percent of the females participating in these programs eicpressed 
career aspirations in science. 

♦ 

Similar experiences could provided for both college and 
graduate students. David (1971) concluded that "earning a doctorate 
is the factor that most equalizes the women to the men in science 
and engineering," in terms of employment, salary and contribution 
to their field (p. 222).* However, of students entering graduate 
school, possibly twice as many men as women actually complete the 
degree. If the doctorate is an equalizi^f actor in employment, 
salary and accomplishment, special programs to encourage comoletion 
(and to contribute to the supply of role models and female faculty, 
members) should be conducted. These -programs might include female 
colloquium, particular speakers, support groups, internships, work- 
shops and seminars or nationally 'conducted week-long seminars for 
female graduate students. 

10. Hempving institutional barriers to female participation 
in science careers .' Although the NSF projects were not directly con- 
cerned with overt discrimination, many observations regarding the 
obstacles they presented became' apparent to t'he evaluation team. 

Not only do women pur'suing nontraditional careers encounter 
social barriers,^ they frequently ^encounter institutional ^larriers. 
Even those schools professing equal opportunity for financial aid, 
Intern programs, etc., frequently have not adapted thepi to the spe- 
cial needs of women. This discrimination, and/ misinformation, 
starts very early and continues through her educational and job 
career, and has to be a discouraging factor even to highly motivated 
women having superior ability. For example, assistantships in 
science have positive effects on the junior and senior science ( 
^maj(^s. It not qnly serves as a financial aid. it is interpreted 
as a "vote of confidence" and serves to increase interest, exposure * 
and expertise in the^ir areas. Assistantships also provide addi- 
tional encouragement to go to graduate school,. and usually provide , 
a closer relationship with a faculty member. Assistantships to 
declared science majors may improve the retention rate and result in 
more wdmen attending graauate school in sciente. Yet disor^mination 



•*The Student. Science Training Program sponsored by NSF has 
the basic goal "e^ p^viding talented students learning opportuni- 
ties above and beyon* those normally available in most formal science 
education programs" (NSF, 1975). Typically t{iis involves high school 
junior^ living on a college campus for a period of time during the 
summer/ ^ * 
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in granting fellowships is common. For example, consistently less 
than 3- perqent of NASA fellowships go to women' (about twice* the 
rejection ^ra.te for females as males), and about 18/7 percent of NSF 
fellowships went to, women in 1972-73 (Nies, 1976). 



B, Career Education ^ ^ . • 

There are a virtuafl plethora of problems associated with 
current practices in career education. These include sex stereotyping 
of careers in literature and media, la^ck of awareness of alternative 
careers and lifestyles, sex-biased counseling, and so on. However, 
two Appear to be especially relevant for science-related careers. 



Increasing the education in science ayid math has many 
benefits for all women, whether or *not 'they choose a c^eer in 
these fields. It allows for greater perceived control of their 
environment, and provides them with a^backgrounT adequate for a 
wide variety of careers. In the area of general career and science 
education y we recommend: , ^ 

1. Differentiating between career education and programs 
to encourage women to choose science as a career . This conclusion 
is drawn from the recommendations to. concentrate on women who have 
already expressed an interest in science .and/or who have taken the 
necessary courses the 'senior hi^ level. However, some general 
encouragement may^be necessary to obtain^^zhese prerequisites^' e.g.,. 
prior to that time, career education coursesrfor all students is 
important. Utilizing some of tMe media products and portions of 
the Kansas ajid Policy Studies* Erdgrams to make young women aware 
that science is a career optiow and to enoourage them, to obtain 
th^ necessary background (e.gJ, math, and /Science) to keep those 
career options open is important prior, to the senior high level. 
These progranls could be done .inexpensively ,*^reach a large number 
of students, do not necessitate '^special" programs for women, and 
become part of the career education classear in the school systems. 
These programs could incorporate the "lif^tyle" considerations of/ 
a career. /-^ 



2. Emphasizing the importance of continuing mathematics 
preparation . Since raathemat4fcs appears to be, the "cr^itical filter"- 
to a vide, variety of occupatigns it is imperative that females 
continue*^ these courses^ in prder to keep their* career options open. 

A great many methods in assisting women in mathematics .^re 
i involved. These iAclude -developing innovative methods of t^ching 
math adapted to the typical strengths of females, of fering '1^gj2ial 
tutorial/remedial courses, math anxiety counselling, ^and emphasizing 
an awareness of the effect of discontinuing mach education. 
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C. Job and Educatiorial Reentry Pro<;rair.s ^' ^ 

Thirty-seven percent of women with c-hildren undet six years 
Of age and 50 percent of women with children between the ages of ■ 
\8lx and 17 were-working in 1975. Since a majority of these women - 

thlTirlh nf "^he first years after- 
the birth of a child, these figures indicate that many iomen reenter 
the labor market after some period of economic inactivity These 
women are typically re-employed ih jobs that do not utilize .their ' 
full potential, and jobs that typically are lower paying. This 
underemployment is more acute for the woman entering the labor market 
cnan tor women who are continuously employed. 

The woman attempting to reenter th^ labor market faces a ' 
multitude of, problems and adjustments. First, her technical skills ■ 
and theoretical understanding of her field may be outdated This 
problem may be addressed by an additional educational experience 
Second, her confidence in her ability to get-or hold a challenging 
job may be diminished. She may not know Kow to interview for a 
job. She, may have m^ny Togistical problems, such as arranfting for 
child care, transportation and dinner eac*h night. She. may Xpt have 
the support of her family and frieqds. She may be afraid of X 
failure (or success). She may face very real discrimination on^ the 
part of employers. Consequently, the transition to work after a ' 
period^of unemployment includes a dramatic change in lifestyle for 
herself and. her family, and a change in her perception of her role. > 

After the childbearing years, many women want or need to 
reenter the labor market, i.e., they ^ant to transition to work. 
For, many women, this transition may include completing an advanced 
degree, acquiring specific- j'ob' related skills. Considering' the 
UnderemplJjyment^nd underutilization of the talents of these groups, 
the type- of assistance given these women is important. Therefore 
we recommend; * . ' 

, • ^ — Concentrating on underemployed women . It is suggested 
that reentry programs for mature women might utilize already working, 
but underemployed,^ womeft. Updating the skills of women already in 
tbe labor force might alleviate problems in recruitment and 
placement. These women would have already adjusted th^r family 
arrangefpents to meet their work schedules, and have shown that 
they are motivated for employment. , They may be currently under- 
employed, e.g., rather than capitalizing on their scientific skills . 
they may be working as secretaries, sales personnel or other jobs ' 
""""fi^J t° '^^^"^ training. The major obstacle to this approach 
"tu J'J ^ \ '^^^"^ families may be_^accustomed to or dependent on 
the additional income, and a period out of the labor force to update 
their skillfe may impose an economic hardship for them, unless 
tinancial assistance is provided. 
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One successful approach is tKe current af'finnative action 
program^ the Food and Drug Administration.. All .ales Ind femaL * 
.without opportunities for advancement are eligible for .an .on-the- 
job training and work release time for school in order to be qualified 

Sis^n ^ '"^^ "i^"" background is required for 

•this position. The program- enables advancement into a science- ^ 
related career without initial salary penalty. • 

appear itifT^l'^^'^Y employment prospects in .he it would " 

rhril ^1 . -• " programs to update skills in areas where 
the labor demand IS not abijo.nnally low. That is, it is not cost- 
t^rlTt^^ to prepare womea for jobs that 'aren't available," and 
would be a discouraging' experience for those women, and c^ elicit 
adverse Community -reaction among unemployed males and the" dependents. 

3- Funding projects to up date job related skills . While 
lll^.^ programs are typically expensive, it appears that some 
S "T" '° "P'^^'" '^'^'^ ^^^^^^ be necessary. One - 

" °^ ""^y b^ that it allows, for a more"" 

gradual adjustment to a working environment. 

Making special -seminars, workshops and counseling av;,-,-1.h 1. 

the majority of these women will have, to mak^personal and 

familial adjustments to accommodate their- new schedules, and iob 
demands, special programs to, help them overcome the perceived 
barriers and obstacles associated with employmeat could help to 
increase the success rate of these reentry programs. That i6 a ' 
woman s ability to. get and hold a job, even though she has adequate 
skills may be dependent on her attitudes , and motivation for 'work 
i.e., herj|h readiness. It is recommended that assistance in 

rpInJ^^ ^^^^"P-'''^'^ ^""^ readiness profile be a component of all 
reentry programs. / 

D» Administrative Recommendations ' ■* / 

1» . Improving - t he qua lit v of the exD'erimental researc h^ 
T "T"^^ ''"^^ '° ""^P*^ '° ^'"P"^^ -^he quality -of the 
IITT ; ^f'' selective funding, (b) providing 

llTfTuotlTl^: standardised meaLres^L lofg-^ 

^K. « ' selectivity in funding. Overall, theWalltv of 

the projects, as experiments, could havebeen improved orfe factor 
was the circulation of t^e announcement of th* avai-iability of 
support for these projects. Most of the project directors reported 
learndng about the program from the flier ?,eceived afa dean's' 
offlc^. Consequen^y, only a very fewuproposals wer^ received and 
very few requests fir funding were rej^ted. A bettJr mecJinLm of 
diveSped '° prospective applicants should be 
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A concomitant o/3servation is tifT^ di-tfSfence in results ' 
obtained by experienced researchers and thqse with less experience in 
experimental design.^ That is, alJL of the project d^irettDrs appeari^d 
to be committed to increasing career option^ for women, and to have 
strong backgrounds in science. Most, however, did not have an 
extensive background in experimental design and evaluation, adequate- 
knowledge of control group procedures and statistical analysis. 
The results of only two projects, although not confirming the hypoth- 
'esls, allowed some degree con^^dence in the outcome. However, 
there are m&ny benefits to providing a wide spectrum of individuals. ' 
These include increased capability by personnel to conduct such • 
projects, increased commitment to women's projects, and pQs-sible 
^beneficial effects to the participants.. Therefore, a conscious 
strategy should be developed regarding the importances of reliable 
experimental results. Should it be decided that confidence in the 
experimental results is important,- some percentage of the project 
directors should have a demonstrated capability in project mana-gemefi't, 
experimentation, and evaluation. 

b. Providing technical assistandk 'to the project directors. 
NSF has traditionally adopted a *'hands-bf f poLj^cy to grantees^. 
While this policy has many advantages, providing ^technical assistance.' 
in evaluation procedures and instruments to those project directors^ 
requesting it might mitigate against the technical problems encountered 
in many of the projects. < . * 

If the current '*hand^-of f'l policy toward^ grantees is maintained 
a brief project directors handbook; . containing a"^esc?ription of 
commonly occurring ba^riftrs to the* impl^taen.tat-ron of^ both the 
project and the experimentation/evaluation is recommended. The 
case studies do not serve this pui:pose well because (1) .the\case 
studies are too long, (2) a*re not ^necessarily 'perce^ve^ as relevant 
to project needs, and (3) may not 'be fair to the individual project ' 
reviewed, since they were written for other purp^oses. 

\ - ' 

This booklet could contain, for example, an 'overview' of 
problems et^^untered when dealing iwith recruiting, working in the 
public schcral systems, or in developing evaluation .instruments. 

c. Uaing standardized evaluation tools and ^long-term tracking. 
If experimental projects are to be continued to encourag^ women to 
choose sciencet-related careers and the independent measure* fs a* 
questionnaire pf any kind, the eva'luation team recommends that 
reliable and ^lidated instruments be provided for us^ by the project . 
directors. Each of the projects has designed at least one such 
instrument, and the best items could be tihosen and -Validated from 

this pool or one of the better validated ones, ^uch as that used 
by ACT, could be used. It is felt that a standard unit of measure- 
ment could be developed for all similar projects. Even if a 
project' wanted to have additional -dependent measures, at l^ast a 
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comparison, either of the project outcome or its evaluation methodology, 
would then be possible. It is ^recognized that a single instrument may 
pot be appropriate for all types of experimental designs and that 
. the us.e of a validated instrument -will insure neither Superior ex- 
perimental nor evaluation procedures. 

, 2. Coordinating intergovernmental activities and delineat ing 

activities . There are several federal agencies currently working 

in the area of career education with some emphasis on women. These 
include the Women's- Educational Equity Act (OE/HEW), Education and- 
Work Group (NIE) , (Office of Career Education (HEW), and the American " 
Association for th^Advancement of Science, Of/ice of ^Oppqrtunities 

-^^"^ly' ^"11 sharing of resources should occur. In • 
addition, some agreement about areas of concentration might be 
-possible. 'For example, NSF flight foc,^ on High ability women interested 
in sci-fence, and only assist Office of Career Education in making^ounger 
women aware" of .nontraditional career oppor-tunities . Further, "TTE/HEW 
Is already plannirfg.^dissemination activities for similar programs 
and NSF could add their material to this clearinghouse. 

^ — Continuing e^eri'men tal activities by NSF and disseminating 
knowledge about its programs. In pr^r^i^^•nn ^n -tp-r-n-r in hnorlcdEL 
gained by the experimental projects, the team has observed some 
psychological- benefits just from the existence, of "the program. Even 
the parttcipants commented that they were imoressed that "somebody" 
was interested in their careers. Further, 'in the current cli^te- 
of the women's movement and the possible defeat of the ERA, the 
existence of federal interest and support is imperative for the " ' 
morale of the pe6ple committed to career/life options for women. How- 
ever, the evaluation team feels that a great many benefits in 
formulating effective policy would be derived by continuing in the 
experimental mode, both >to N'SF, as well as to other agencies. That 
is, building on the present experience could enhance knowledge 
about^ef fective methods of implementation. 

^ — Including specific programs for minority women . In 
neither the women's projects, which typically conVined no minority • 
women-, nor in the minorities projects, where womeq subjects were 
not identified, were the special problems of minority women addressed. 
It is recommended that minority women shoulci be given special atten- 
tion and special, programs- should be initiated if they continue to 
"fall between th6 cracks" of existing programs (cf. Malcom, 1976).' 

^ ' . • • 

J!f^ — At'tending to continu itv/institutidnalization of funded 
effort/] I-deally, there should be no need for women's offices and 
progra^ as separate entities, e.g., these efforts should be in- 
corporated and integrated into every level of the existing structures. 
Further, one specific ai-m of research/demonstration projects is 
their contii^ation by the institution in the absence- of special V 
funding. In order to facilitate^ both continuity and institutionalization 
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we re'^comtnend Special attention t^ utilizing existing knd ongoing 
structures as a basis for th.^e activities, such as soroiitie^ 
of black women, professional associations, PTAs, etc. Where these 
are not available, the program should be cognizant of Continuation > 
problems prior to initiation, and should plan ^o "institutionalize" 
the program One way of doing this is to make the program con- 
cretely benefit the parent institution (e.g.." increased enrollment, 
increased visibility, legal compliance, etc.). ' 



6., DisseVnating the d eveloped materi^l^ . Some of the 
have engaged in fruitful activities to disseminate their 
products. These appear to be successful. However, since these 
have occurred through different outlets, a' compilation of these 
activities might be .produced by HSJ . Several projects overlapped 
in the materials developed (e.g., Policy Studies and Kansas) and 
other project products (e.g., the .film and media pa'ckets) could be 
used co-joihtly in the context of other programs. A compilation of 
all projects designed to encourage women to choose science as a 
fareercould be an aid to science teachers and career educators to 
choose-^ material mo^t appropriate for their classes. These 
^Sfttetfia Is could be made available to a variety of clearinghouses, 
pub Ac libraries and school lj.braries. 
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7. Investigating addi tional intervention strateg ip.g. We ' 
also recommend experimental investigation of several areas not 
covered by these projects. These are the study of the effe^ of 
aggregation, males in science establishment, and the effect of 
significant others," including peer and social group pressure. 

a. Systematic examination of the effects of aggregating 
women students. A recent article in Science (Tidball and -Kistiakowsky, 
1976) reported that the undergraduate institutions from which women 
have gone on to receive doctorates are' different from the- institu- 
tions preparing men for doctorates. The authors concluded that 
women who subsequently received doctorates were more likely to have 
graduated from ingtitutiofis that eproll large numbers of women 
students, had a long and continues history of women graduates who 
attained doctorates and offered -strong academic preparation in 
several areas of study." Since many' schools enrolling women offer 
stroi^g preparation in several area's, *he distinguishing characteristic 
of these institutions preparing women fare nontraditionll roles 
appears to be. their long and con^*«uous history of female representation 

» To describe the effects of grouping a certain proportion ^ 

of these women, a construct might be developed involving "critical 
mass" or "critical proportion." The construct implies that once 
this number or proportion is reached, the -recruitment and retention 

■ of the group becomes a self-sustaining and self-perpetuating system. 
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Once a critical^nunber or given p-roportion of women partici-' 
pate in a nontraditional actiyity, an examination of the need for 
speci^l>recruiting/retention /programs shoul4 be performed. In 
fac5< it may result in an ever increasing rate of participation. 

Conversely, another/ investigation should determine whether 
the absence of the critical' number or percentage may prociuce a ' 
situation where efforts must be* continuously expended to recruit 
and retain these groups, si9ce*the history of unsucces^sf ul par- 
ticipation acts as a .discouraging factor, e.g,, as the retention 
rate drops because of ^ a reeling of isolation, fewer will be attracted. 

r * b. Systematic' kxamination of attitudes of males. . there is 

Wdeniably still a great deal of-^ert and covert discrimination 
against women, pursuing science. The guardians of the prof ession'^re 
predominantly male. We recommend examination not only of the attitudes 
of the*^pale scien(je establishment toward females in these^of essions , 
but the circumstances that could occur to influence their attitudes 
toward the participation of women. Dr. Janet Brown, head of the 
Office of Opportunities in Science at AAAS, has strgngly suggested 
that such research be conducted by an eminent male s^entist. 

c. Examination of the effect of significant others on women. 
Since the problems involved in occupational segregation are similar 
to "normative deviance, we recommend examining the influence of: ^ 

•'parents 

*• school personnel 

• male peers 

• female peers ^ » ^ ' ' 

Admittedly, a multitijde of studies have attempted to examine 
the most important influences on femalfe scientists. Unfortunately, 
most of them have been retrospective; e.g., asking wojnen to recall 
what was important to them 20 years ago. This type of research^ 
has several disadvantages: perspectives change over years, especially 
regarding events tfiat were not consc^iously considered at Xhe time. 
Examination of these factors in real time would be more advantagous, 
and might, as in the ACT study*, indicate important changes in 
perceptions oyer^years. Further, several of the present experiments 
included thes^e gro^aps, but none was successful in gauging their 
Impact on the female students. If tRese are successful, the long 
range benefits of these programs would likely be more cost-effective. ^ 
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ALTERNATIVE INTtHlVENTIONS 



There are taany jjarriefs to account for the lack of particioa- 
tSM By women in nontraiditional science careers. Theie psychological 
•ociological and institutional barriers have been systematically 
laid out Dy Dr. Smith at the University of Kansas (1976). Hia. 
delineation of the barriers is given ^in Table 1. 

There are a wide variety of-jinterventions or treatments which 
may serve 'to overcome these barrier^ and to encourage womei^ to choose 
science-related careers, ^lese vary by age group, comprehensiveness 
and area of focus. Generally speaking, pjfcgrams for young women may 
Oe considered career education and are less specific to science. 
Further, programs offered in earlier years may be considered as 
recruitment, while programs for coflege age may concentrate on 
support and retention. 

% 

Many of the potential programs listed below are not within 
the charter constraints of the National Science Foundation. Because 
it is. felt that a sustained effort, reaching each female as con- 
tinuously as possible throughout her formative ye^Srsy, may be necessary 
to counteract society's socialization processes, many programs are 
listed. 

The list of programs is divided by educational level. The 
assumption underlying these programs is given first. The list is not 
cotnplete, and is "intended to act as a "working draft," and is laid 
out In Table 2. 
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/ TABLE 1 

Barriers Proposed as Affecting Career 
Choice of Women 



Role Conflict (Career Person versus Parent) 

1. Women feel a long-term commitment to a career interferes with 
raiding preschool children. 

2. Women feel a long-term commitment to a career interferes with 
raising a family. 

3. Women feel that their basic responsibility is raising the 
^ children in our society. 

Role Conflict (Career Person Versus Spouse) 

4. Women feel that a husband's sudcess is more important than a 
wife's success. - 

5. Women feel they should adjust their career goals in order not 
to interfere with their husband's success. 

6. Women are not free to move to new locations as career oppor- 
tunities open in their field. * ' 

^ 7. Women feel a strong career coipnitment interferes with a happy 
l^rriage . 

Family's and/or Friends' Opposition to a Career 

8, People who are important in a woman's life (that is, family 
and friends) believe a woman's place is in the home. 

9. People who are important in a woman's life, (that is, family and 
friends) do not think it is appropriate for a woman to pursue 

a professional career. . > 



Lack of Opportunity (in Jobs) 



- f 



10. Women who are trained in science fields do not have as many 
job opportunities as men. 

11. Women have n*h^een informed ^of job openings in traditionally 
male science careers. ^ 

12. Women are not as aware as men of the variety of available science 
careers. ' « 

Lack of Opportunity (in Education) ' . ' ^ 

. 13. Women with math and science ability do not- have the' same educa- 
tional opportunities as men. For example, women have loore 
dlfficuity getting into medical school than men. 
14. Senior high women are discouraged from pursuing the science-^and. 
math courses which would prepare them to pursue science majors 
in college. ^ ^ 



Fear of Success - 
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TABLE 1 (Continued) ' 



15. Women fear the consequences of being highly successful in their 
careers. ' ' , 

16. Women do not want jobs that'* involve prbfessional responsibility 
axxd commitment. 

Lack of Professional Support 

17. Women scientists are out of the mainstream of important nro- 
feasional contacts. ' 

18. Women who are scientists are not supported and not kept informed 
by fellow professionals. For example, women do not receive up- 

^ to-date information about research possibilities'. 

Perceived Lack of Ability .. 

19. Women do not feel competent enough in math and .science areas. 

20. .Women believe the stereotype that they do not have a natural 
bent for solving problems and therefore do not have a natural 
ability to be scientists. ~ 
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ALTERNATIVE INTERVIiNTIONS 
TABLE 2 



Assumption 



Elementary School 
Pro{>ram3 



High School 



College 



Graduate 



Knowledge that 1, Use of nonsex 
sclBnce-related stereotyped de~ 
careers are open plcting of occul- 
ta women Is a patlons in 
prerequisite for printed material 
pursuing those 

careers^ ^ 2. Programs to 

reach elementary 
school teachers 
and adminis- 
trators 

3. Efforts to 
. eliminate current 

sex role spe- 
cialization in 
8cho61 systems 



Reentry Post. Employment 



1« Use of nonsex 
stereotyped de- 
pictions of oc- 
cupations in 
printed matter 
and "career day" 
programs 

2. Programs to 
reach higli schbol 
teachers, admin- 
istrators, and 
especially 
counselors 

3« Effort® to 
eliminate cur- 
rent sex role 
specialization 
in the school 
systems 



!• Workshops and 
seminars por- 
traying profes- 
sional wome^>^^n 
science calipers 

2. Increase in i 
number of , 
female science 
professors 



^ / 



Many women capa- 
ble pursuing 
science-related 
careers lov%r 

their aspira ^ 

tions bocaus&*- , 
oft peeir. and 
parent pres- 
sures and con- 
cern for popu- 
larity and 
future familial 
relationships 



1. Making^ males 
and females aware 
of career alter- 
natives 

2. Making males 
and females aware 
of satisfying non-?^ 
traditional family 
relationships 

3. Encouraging 
young women to dis- 
cuss career options 
with their parents 
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TABLE 2 
(Continued) 




Many women fall 
to pursue sci- 
ence-related 
careers because 
they fall to 
successfully 
complete pre- 
requisite 
mathematics 
preparation 



Career committed 
females may 
benefit from 
special counsel- 
ing support 
group activities 



Post Employment 



1# Programs em- 
phasizing long- 
range plar^nlng ^ 
Including con- 
tinuation of 
mathematics 

2, Innovative 
methods 
teaching math 
adapted to, the 
strengths of 
females 

3, Special tu- 
torial programs 



1. Remedial 
^ math .courses 

2» Innovative 

teaching 

methods 

v3. Special tu- 
torial programs 



1. Identifica- 
tion of career 
committed fe- 
^males 



1. Special 
counseling and 
support groups 

2. Special 
housing ^ 
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TABLE 2 
(Continued) 



f sumption 



Elementary School 
Programs 



High Scho'Sl 



College 



Graduate 



Reentry 



Poat Employment 



Tangible and In- 
tangible insti- 
tutional bar- 
riers discourage 
women from pur- 
suing, science- 
related careers 




Women reenter- 
ing labor 
market have 
special needs 



1. Increasing num- 
ber of undergrad- 
uate assistant- 
ships ' 

2. Increase women 
in coop and Intern 
programs 



1. Provide more 
financial aid 

2. Adapt finan- 
cial aid provi- 
sions to meet* 
the needs of 
women ^ 



3 • Rewriting 
"fellow^ship 
brochures 



{ 3 . Increase in 
number and sta^tus 
of female faculty 



4. Increase female 4.f,Special pro- 
faculty ' ' grams to, encour- 
^ age Ph,b. com- 
pletion 



1. Repeal of anti- 
nepotism rules 

2. Tenure *and 
fringe benefits 
for part-time 
erppldyment 

3. Splint positions 
and flexible hours 

4. Equalization of 
pay scales 



1, Programs to 
update previously 
learned skills 

2» Special 
counseling pro- 
grams ' ' ^ 

3. Asrslstance in 
Job placement 



Women beginning 
or contlnoing 
formal (education 
in their mature 
* years have 
special needs 



Increasing the, 
Awareness of the 
status of i!^men 
by the working- 
community will 

(1) Increase Job 
satlslfaction, 

(2) . Increase the 
number of females 
In the labor 
force, and . 

(3) may aSj^er the 
V^ereotypG^ that- 

employees convey 
to their children 
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TABLE 2 
(Continued) 




Reentry 



Poat Employtnent 



1 • Special voca- 
tional guidance 
programs 

2 . Use 'of CLEP 
and related pro- 
grams 

3 . Increase In 
asslstantshlps 

4 . Increase In 
coop and intern 
pfograms 



1. Workshop/seminars 
of employees on the 
status of women 

2. Soliciting indus- 
trial support for 
women's programs 



4* 



r 



lofitltutioa: ^ ^ 

Project i*u:nber: 

Principal Invescigat'or; 

Original D esicrn of Ev::erir:5ntal Pro^grf 

A* Satiozale cf project desig;ied: 



fUted objective^ (hypotheses); 



Independent variables^ (treatne'nts) 



Pependent ireasures: 



• 






B2 . 






E; Sample: 

1* age 


Experimental 


Control 






r 

2« nmaber 








\ 


3« ability in 
science 

science 

• 

5« sex 


* • 

y 


• 


• 




< 

6* other variables 
(ethriic , subu r ban , 
ctcO 










?• recruitcent 
procedures 










• 


- * 




0 


Project InDlen:ont:ation 


N 








A, Changes, in 


rationale (if any): 
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B. Changes in goal (if any)\ 




C. Any othdr procedural deviations (schedules, etc.): 



D. Actxial s^jpie^^^ 

Experlnental , Control 



oumher contacted 



ninnber participating 



number (%) cocpleting 
Cretention) 



factors inf lueacine 
participation and/or 
..attrition 



Particinants 



A. Describe any distinguishing characteristics not covered 
by "sample" : \ . ' 











• •/ 

- / 




B4 » 




/ 


B« Other coaaents: * 

I 




• 


• 


Project PeVsonneT ' a- ' 








Total nu^^er of- personnel interacting vdth participants" 




/ 

/ 




A. Scientific background: 




) 




B. Commlticent to open career options: 

• 








< C. Perceived attractiveness by participants: ' 

• > 




- 




D. Perceived credibility by participants: 


• 






E. 'Motivation for instituting project: ' ^ • 


• 


* 




■ ^ ' • / 

F. Eow heard about prograa: ^ J. 


\ 




m 


G, Sex of personnel: 

> 

Other consents: 

■ • • \ 

• • 

* 






0 
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• 





Type of Cosnunication * ' 

1. Modalities (print^etc. ): — 

2, Fonat (sequence of presentations, etc.): 

* . • 

• 4 

"3. Actual content .(real:?sn, etc.): 

^4. Relevance of content to background of participants: 



/5. Number of disciplines discussed:' 

I t 

6. If more than .one .type of concunlcatiqn was used, vhich 
type was cost effective? 

. 7. Which (content area) of each type of comunicaMon had 
oost impact: ^ 

8. Comments: 



Institution 

1. Type of- school (liberal arcs, etc.): » 

2y Geographic location; 



3. Degree and type of institutional support W corritn-nt 
at program iDception: 



I5J 



A. Adequacy of facilities for conducting 'tha project: 



5m Possibility for progran continuation in absence of 
, " NSF funding: ' ' , 



6m Institutional .ratio of males/f ernalesj 



7. Comnents or distinguishing characteristics :• 



8« Attitude changes vith institution members because of 
the pi^grar:: 



9m BehavlToral changes in institutional members because 
of prograa: . 



Cost Variables 



1# Total cost -per participant 



participant (^u^^er par^.;^ci?aat 



total budget: 



2. Cost and ti^ie to prepare course' naterials: 



-» r«o^ fjt ^^^,^0 y prograr. cost-co s t to preonre ,, 

3. Cost to adninxstrate \-= — ; — : ^ — ; 

nunioer or participants 



4, Cost to use If nur.ber of participants vere increased: 
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S.- Cose to reuse ilth sar.e nur-ber of participants: 
6* . Time con=dement by participants: 



/• Cost in 



comparison to alternative, -sinUar programs: , 



Overall Evaluatioa 

A.- Progran Concentlon 
. 1. Appropriateness: 

V 



2: Validity and utility in meeting needs: 



V 



3. Quality: 




4; Priority in face of conpeting ne^eds 



5. Adequacy of expcrl-^iental design:' 
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Need for Prcmn 

!• Nuaber of people applicable to: ^ 



2. .Intensity of need of appropriate participants: 



3* Projected deizand for program at other institutions; 



4» Projected support for program (source): 



Global Effectiveness of Program 
1. Short tcra changes: 



2m Anticipated long tern changes: 




3« Goal attainment 

4, Obstacles in donducting j^rograz:: 



Suggested changes if prograr^ repeated: 

Most effective progrsa conponent: ■ 

Least effective program conponent: 

Most' effective coabLiation "of 'cocpopents: 

Generalizability and replicab'Uity of prograc: 

•4 

^ 

Dissemination of naterials: 



Comments: 



V 
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PARTICIPANT II^ACT SURVEY AND 
SAMPLE COVER LETTER ' 
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' . COlCWaOO seminary \ 

TJNTIVERSTTV OF r>K>rV'En 
- DENVER RKSJ^-AHCrriXSTITLTE ^, 

UNIVERSITV PARK . DENVER, COLORADO 80210 ! 



, Industrial Economics Division 

* 



; . ■ . ' June 9. 1976 

xxxxx * , 

xxxxx ' . • - • * 

xxxxx - * 

Dear Ms. : ' ' ' 

In the summer of 1974 you, participated in Summer Engine-ering for 
Women at the University of Oklahona. That -project was funded as oart 
of an experimental program. The Denver Research Institute is conducting 
a study to examine the impact of these projects, and to recommend the \ 
kinds of projects that best serve to encourage women to choose m,atn, 
scienoe or engineering as a career. 

• We would appreciate it if you could take a m-inute to fill out the 
enclosed postcard to help us in'our efforts to recommend the most 
effective projects for women.- 



Enclosure 



Sincerely, 



Alma Lantz, Ph.D/ 
Research Psychologist 
Industrial Economics Division 



ERIC 



PROJECT 



1. 



NAME 



2: 



I am'now taking a math or sciecice class 
J nost likely. would have without progran.-.' 
I an now fanning on a career in r-uTt.n/science 
^ lii<e\v would have without prfcgrari. 

5. I anTnow plahaing on a different career as a 

result of the program . . .• r 

4. Tl»| most positive aspects of the prograra'were: 

5. ^ Jhe less inf luentia^a^spects of the*program were; 



YES ;;o 

fe M ]• 

{ I { ; 
f .M ] 
t i i j 



colopacx3»se:mnapy 



r XJrsTIVIZRSTTV OI-iLOIi:.VVI^R. 
DC:|r\ E R 1 y - Sli: A p. C { I f NSTIT L'TE 

UfvJPy/ERSITY PARK . DENVER. COLORADO 80210 

A- ' ■ ^ 

'Industrial Economics UWvision 



Dear "project di;:ector": 

We are enclosing a copy of tjie "independent impact s\arvey 
form that we have sent, to the list/of participants that vou give 
and a copy of the cover letter acc/mpanying- the form. We'do'>lot 
feel that the questions on the postcard will be objectionable 
to you. V / 

... , ' ' V 

I We also have one final /favor to ask. We have encl-osed a 

* copy of the sunmary sheet we' a^e using for eati^^roject. .We would 

*; appreciate .it if you could alsd complete it and return it to us as 

soon as possible. Your respon^e^y add fresh insights inEo our* 
observations and will correct; any ertors we' night have i:;3de. If 
ybu have anjc questions, please call us collect at either 303/733i' 
, . or 753-3301. . . /jt ' 

We really appreciate your time in this last request. / ^ 

Sincerely, 

^ — . • ' ' " J. 




AL:tk 
Enclosure 

cc: Dr. Anita Vest 

Ms, Joan Callanan i 



Alma Lantz / 

Indus trialrEconomicgf' Division 
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SELECTED EXI'STINC ALTEiLVATIVE C^.ER PROGRAMS FOR WO>IEN ^ - 



J' 



; . 



Special Progran^ for/ Women 




The Woms 



enter 



frd College 
606 W. 12Gth'Screet 
New York, NY 10027 
^Offt^t: Jane Gould 

212/280-2067 




W 



The, Women's Center- at Barnard. Cpllege devotes itself to '/ 
reaffiriaing the dignity, auconotny, and equality of ^'omen. The ' 

Women s Ce^tter hopes to concribute to the dialog about ihe problems ' 

the place, and the potential of worcen in^onteaporaxy ifce; to help ' 
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^ deve op new bonds between a college and woT.en avay from college^ and 

TwoL'n ^V''''' under.r.cuaces abouc.what it .ean '0^^ 
a wo<aan m r.odem ci=es. They -_aincain resource mce^ials "for the 

- ^students on options and the various careers available^the^^ 

-» 

Wider Opportunities for Women Center 
• 1649 K Street, 4th Floor • 
/ ^Washington, D.C. 200G6 

Contact:. Nancy Rigby, Betsy Cooley 
202/638-4868 

' ^pn^.. "fK™"^^ 'f^^''^"'^'" '"^'^"^^"2'°"- ^P?*^^"^ities for WoEen 
Center this wonen' s cencer has been in ec<istence for ten vears 

Wnn "'^s'^ counseling center. They have ' recently 

llTr P':''^^"^^" -^-^^"'^ ^^o'^^. witV which they are expanding 
Itul ^'^^^i^^ for practical news w-^eas 

IZ lnr-if ""^""^^"^ training 3in:ed at integrating women into 
for Z . '"^^ -^^"^^^^ly- ^'"^^ Center pravidesjjob counseling . 

- to oJr . " " """^ extensive programs enabling ken 

to obtain vocational job training and placement iq. both traditional 
and^on-traditional fields. In these progran^, ^.y^ot 0"^^". 
- obtain training and placement, but also t.elp ce^^ns^. suLr- •) 
visors isanage=:ent, fellow workers and the women themselves to 
. . tl^rl 7 T f Pecially with women in rion-traditicnal careers, 

• -• The Center is presently t-rying-to organise a toaUticn of similar - 

resources!''"" ""''"^ '° ^""^ ^^^change i^tformation and 

* • 

Business and Prof essional /^bmen' s Foundation (BPW) 
\^ 2012 Massachusetts Ave. | M,W, 

r- Washington, D,C- 20036 

BPW Foundation will start a revolving loan fund for women engineering 
students to assist wo=o^ in obtkining graduate^ engineering degrees. 
This program was announced recently by the Business and Profelsio-a^ 
Wocen s Foundation. ' The Ex:<on Education Foundation ride a SiOO.OCO 
. grant, to the Fo^ncation to assist in starting the program; "Only 
one percent of the professional engineers in this country are wo^n^ 
saidM^xine R Hays. President of the E?;; Foundation Trustees. 
Woa^ are only five percent of the enroll-.ent in- erginee-ing de- 
. gree programs. The 5PW Foundation is encouraging more woren to 

become engineers and one important w;ay that '^is can, be accomplished* 
■ S70 OOri ^^"^^^i^J/f i^t^nce available." Loans anountihg to 
. $7,0 000 annually will be made to women accepted for rasters' level ^ 
_ _ study- at universities accredited by the Engineers Council for Pro-*' 

fessional Development. Working with the Society of Women Engineers, 
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proJI" dlstributeWonnation about the loan 

iTSn. er"5 ''T'' "^^V employed 

A selection unJergraduate engineering students, 

loans win incS '° ^^Pli^-^"^^ engineering studv 

Somen L^i ^' representation fro:n the Foundatidn. the Society 

00153 Rome, Italy . 
-fopfact: Judy'sidden 

■ . ISIS • . 

'1915 Glenwood- Ave. 
• .Raleigh, NC 2 7608 . ' ' ' . - 

Serv.ice ^3'!,!'^"' Information and tonication ' ' 
Ihrfour ^h! °'^*^ni3ed to serve th. vorld-wide fendnist cor^unity 
Lcien a ior'inf° '''' infonBation dissenination and ' 

women's Lsue; organizatio;.. continued dialogue about 

pperatL international ba.sis.and coordination and co- ^ 

?he wo k tSs'.r"'" internationa^concem. . 

organLatJon "^^'^'"'^^ categorie3--in^rn..tion 
neKorks anLr = ^^e development of connunication 

•ISIS are BrlL^rp"' t~'°";' ^^^^^"^ endorsers'of 
eouncil oSf ^'"'^ °^ Desk.' Unit III. World 

MpfhnH, Sylvia Talbot. Episcopal SupeTvisor . African 

1 ?i :/oT?d°'''-''"^''i '"^'^ soclo'logist. Nafio aJ 

C«m,^,.L' Education; Robert Cramer, Director of Resources for 

S^oSr I-^it.ute of Be- ' 

^navxorai Science. 'Jniversi'cy of Colora(#U j 



Women Doing Research - 

Merican PsycUo.loglcal Association (APA) 

Workshop conducted Conmittee on Women in Rese'arch " 

Susan Sacks. B^rn^d College 

Reesa Vaughtej, rlfdhaci Ui?ivfersity ■ ' 

eWTparMMof '^"^S^^^' '° "^*unicate and utilize 

HpL !^ ^ ^ resources, and atte-pted to share expertise 
ba 1 ie s to'"'''"" Participants the workshop articulated ^ 
thosk blr? 'u" ^^^^^^'^^-^"^ ^^-d strategies for overconiL.g " 

inrern.r. : .of the workshop were to (1) identify 

ba rier to'th "'"'Jr'^ (institutional arVsoc^l) 

and pro , f '-'i^^''^-^-^' P^sonal sacisfaetion. 

Wn^^M T ^^^elopcenttJf vocen researchers (2) to exchange 
infonnatlon c^ceming developed strategies which are effective 
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yniversity of Wisconsin W 
Madison^ Wisconsin 53706 

CONTACT: Lois B. Greenfield , j ^ ' 

608/262-24 73 



.Girls J': s::^::'"p'i:°,i°..L?S-!;'r "'^^ ^^"""^ 
rjSe:?:;.^;?^ ----- 

through participation In similar prosra:ns vere aot JeLrll^v 
accepted into the prograa. " generally 

to the ^e-c?af neS°'r' in-reside„ce introducti^ 

CO cue speclEic^ields of engineering offered by the colle-e Thi. 
latroductlon took the for» „S lectures and tourl off acllUUs- 

speclflcll^Jds^'J'?' """"" Pertln:^" o 

anriands-o e ;.r :e""(T"h:*r:: °'' -^=1= ' 

•-ke cast-^gs S-thrfL'dr/ etoT" ' '° "-^raa a copputer, 

..estioSiqie-^nrou-bTS^ 

S-c^-^g a^\.:-:-s":f Ti^i^-i^x ^j^a^^^^^ 
:"Lo^Jir" - ^-d^^"" o"e'o'ej:L:r 

■ Suggestiorfc froa participants for inprovine the vroP-^m in 
eluded having ^ore tours and- demonstrations havin. lore °c;in.'- ' 
experiences ^^s opposed to passive listenxn ; involv^n e.g'oe^i-^^ 
studen s rnore\act.iv.ely in- the presentations arhi "rco^in^'co"- 
to coranunicateKcore at the level o^ rhp na.^ -nco. raging s?e=..-.ers 
opre easily understood. A P^-^^i^^Pants so they nay be 

.plp., - P'°Sra=,'s evaluation "tends to indicate chat for "these 
seleqt young vocen. a, program such as this is infauential in -r.i • ' 
young women choose an engineering career " "^Iping 
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($25 pe^'s'S^nf/"^' ^"PPl^^'^ University . 

e-^^h parciciparfc concribuces $25 coward *- 
dormitory housing and heals for the weekr- ,towara 

Math for Girls ' ' 

Lavrence Hall of Science . " - , 

University of California * • . • J' ' 

Berkeley, California 94720 " ' ' ' ^• 

CONTACT: .Nancy Kreinberg ' ' * ■ 

415/642-4193 

Math for Girls is a progiran, involving eight-week tuition 
ZTnl'i introducing girls to hands-on experiences 

in logical thinking and problem' solving to stiniulate their curiositv 
and interest in =atheaatics: Puzzles, ga=es and computer activifes 
show a side of patheaatics that can be fun as well as challenging. 

^_ Stimulus for the progran cane from the low enrollment of 

female students in the Hall's classes in physical and life science, 
computer science and mathematics. The courses are taught by female 
J students at the University who are' enrolled ilT^thena'tics and cov>.^urev 

( aIV.. ^ selected and trained on the bisis of their interest 

and ability in nathemdtics, and their desire to act as role models of 
W ^ woinen^n inathematics for their students. 

Throughout the course, time is set abide for discussion of 
girls competency and interest in science ahd-^a^theuiltics , and the 
^ stereotypic a^ttitudSs that can result in limited career exoectations 
for women The i:r.portance of electing science and mathematias courses 
; in high school is stressed, since avoidance of such- courses severely 
restricts an individual's choice, of college major. 

The program is still experidii?tar and does ncJt as yet have 
an ^valuation process built in. . Presently, they have no funding 
outside tiie University, but are seeking such funding t.o enable them^' 
✓ to not only evaluate ef f ectivenes,s . but also bring Math for Girls to 
the larger Bay Area community by providing after-s^hcol workshops in 
selected areas. ' 
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Sinnons College 
Boston, Massachusetts 
ODNTACT: Ann Bryant 

617/238-0410 



Simmons College. has a program funded by a large grant fron 
the Carnegie Foundation tor wczen etnployed in the banking industry. 
This program is directed toward wonien who do not have B.A. degrees 
and is designed to teach management principles and give then skills 
needed to succeed;>in the banking industry. The ^course consists of 
weekend seminars leading to a B.A. ^degree. 

f 

) . - / ■ 

Project Equalicy— Expanding che. Occupational Perceptions of Girls ' 
Highline School District •■'401 
15675 Ambaun Boulevard ' Southves t 
Seattle, Washington 98166 ^ -. 
CONTACT: URae Glennon 

206/433-2365 ' » ^ 



The goal of this program, which deals with ioth secondary 
and primary students, is to expand the occupational perceptions of 
girls. Their objectives in attaining this goal include developing 
occupational simulations for the primary grades (.to deir.onstrate 
both sex's, a-bilities to perform these occupations); career 
exploration experiences, including speakers and sinuiation experi- 
ences, for girls in the secondary grades; developing packets of 
activities which suggest practical techniqu'es of countering sex- 
■stereotyping (role playing, role reversal); and developing a 
biblxography of ncnsex biased and'fenale role nodel books. 

/The progran has', evaluation' instruments designed to- assess 
tions of occupational -opportunities' available (vith-regard to 
sex; and^indiCa tions of sex-role stereotyping. Five diffejent in- 
struments were used to evaluate the programs of five grade' levels . ■ 

• -.Evaluation of the prir.ary and secondary level progran:s shoved" 
that significant gains vere hade ia expanding student's perceotjions ' 
of occupational opportunities available to females. and a reduction 
in instances of sex-role stereotypics. Additionally, initial- evalua- 
tion results of»?econdary level programs suggest an' increased knowledge 
of the participation of females in society. * . 

., • \ 

The 'project's, first year was funded for over/-$70,000 by 
the State of Washington under Title III of the Elementary and Seconda\y 
Education Act of 1965. ^ ■ - 
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Department of Mathematics and ■ 

Computer Science- - - • 

Mills College 
bakland, Q|lifornia 9A613 

Contact: Tenpre Blum . 
415/632-2700 



This program, which is funded in part by the San Francisco 
•Foundation, was begun in order to increase mathematical and tech- 
nical expertise of wor.en in zmny fields', A ^key feature is to 
provide easy access into the mathematics program at Mills College. 
Their methods include stimulating interest by weekly seminar 
series .featuring invited speakers (predominantly women); * 
redesigning ,math courses so that those with only limited high 
pchool^ background wpuld not ^be deterred; designing a netiirork 
of workshops to deal wL*th additional stifdent reeds and to provide 
a variety of entrance points to the prc^^n; ^provi<iing early 
career experiencels ; and increasing awarHfess of career options. 

Evaluation of long-term effects is anticipated but not yet 

started. 

-Women and Careers in Traditionally Male FJ^lds 

Institute -of Technology ' . - 

University of Minnesota 

Minneapolis, Minnesota 55455 / 

Contact: Sandra Davis ^ 
612/373-2851 ' * • 

This two-year-old program' offers a credit course to meet 
the needs of women . entering traditionally ciale' career" fields , in- 
cluding engineering, ccdicine, dentistry, veterinary redicine, 
architecture, niatheriatics, coniputer science and law. The ^program 
makes extensive use of rcle r-odels allowing participants the 
opportunity to listen to professional 'wonen' s 'expt^riences and 
asking then\questions of what lif^, pay, and work is like in pro- 
fessional careers, in choosing role models, the prograni looks for 
diversity o/> life styles and occupations as veil as age. 

The program as yet does not have a fbraal evaluat^lon, 
but in te'rms of numbers of women students efirolling i;?rs;he Institu 
the program appears to have had an impact as the n;iriDe^^^s^lc:os5i 
doubled. ^ 

4^ i 
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Catalyst 

14 East eOfch- Street 
New York, New York 10022 
CONTACT: Mi.riar: Krohn 
212/759-9700 



4 

* Ciatalyst is a national nonnrofit organization which develops 
and expands 'career options prirarily for college-education wonen \ 
with some programs for undergraduate women and women re-entering the ' 
work force. . The group provides- career information and self-guidance 
mterial; helps the enployed woman -respond effectively to opportunities 
for upward mobility; assists employers with the recruitment, as-'cila- 
tion and upward ability of von^en; interprets the fteeds of the market- 
place and ot.iers sGr^-ices to ec'uip women to -eet those needs; ahd . 
maintains information for referral to-a national network -of resource • 
centers for women. They also publish the National Roster monthly. ' 
This roster is a computerized listing of professional women seekin- 
employment and is distributed to en{)16yers nationwide. ' % 



Options for Women, Inc. 
8419 Geraantown Avenue 
Philadelphia, Pennsylvania '19118 
CONTACT: Marcia Kleinan 
21-5/242-4955 



Options for Wonen is a nonprofit corporation consultation 
service for ucnen seeking to expand their career options, ^odest 
fees are chatged to co.ver their operating expanses and vary' according 
. to the service, ° 

Their. purpose is to aid.wqmenln defining and clarify<ng 
their career goals and explore the options available ta them; they • 
also help Che community consider alternative career patterns 
recognize -the varied-abilities of women, and create more varied op- 
portunities for women. ' " - , 

The program includes individual and group" consultations 
vocational irrterest and aptitude tests, a resouYce libr«ry, a place- 
ment service, and a, consulting service to aid emolovers and insti- 
tution^ in issues dealing with issues' regardrng-the hiring -and 
promotion of women. 
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sple Heights Equity Career Education Program 
iple Heights City Schools 
5500 Clesent Drive 
Ma'ple Heights, O'-Jo 4^137 
CONTACT: ' Maril>Ti 

216/587-3200, *ExC. 200 



^r :^, ^hf o^lJectives of this progra.'n are to give leirners in grades 
K through 10 an increased knowledgp of careers so that- they nay make 
more/rnforned decisions, and make students (especially 'feEale) more 
awar4 of equity and the fact that existing sex bias and sex stereo^ 
typing limit career choices and career goals, s^o they vill ,be chahenged 
Co consider alternative ,roles and career -odels 

^» ■ 

_ The prograin utilizes classroom activities, as well as'^activities 

with parents, the community, and business and labor leaders. ' 

An evaluation (by consultants) will be completed, by May 1976 
and will determine the change in student's attitudes toward career 
^hoices and goals. The program has been funded by a $m,000 grant. 

Sandia Laboratories 

Albuquerque, N'ew Mexico 8.7115 ' ' if 

Contact: Charles E. Cackelreas 

505/264-1130 

Sandia Laboratories, a prime contractor to the U S Energy ' 
Research and Developnerft Administration, has produced three ^ilms on 
science and engineerir.g. The first tv.-o filrs de^t vlth Chicano ar.d , 
Indian Ph.D. s ^.t science and engineering. The third film is ±he ■ 
first in a series of 6-8 films about .women in science and engineerirg 
The first of this series^ is . .. .k-eep the door open , mis film and ' 
the rest of-the series have the goal of encouraging 'young women to 
consider careers in scie.ice and engineering and are directed t-vand 
junior hi^gh school girls. THe thr^ist of .all the films will be to*' 
provide tole models ^chat counteract existing stereotypes, x Interviews 
were conducted cnroughout the country to fjnd articulate women of 
varying physical and intellectual ty'pes. Although the films obstensibly' 
deal vith the professional side of .science dnd engineering careers 
there is also considerable discussion about the kinds of problems^ 
the women faced as girls growing up ii. a traditionally consei^ative 
culture., • " 
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Building Ef f ec tivy ^tlnori tv Prn-r i-^ ^ in £n';ti/eering Educa t i o n 
Committee on yiinnncics in iM^ir.ueriii^ ~ 
Assembly *of Ln,:^neering 
National Research Council / 
^-^lOl Constitution Avenue, N\W\ 
Washington, D.C. ^20418 / 

This report is the first of a series oh minority programs 
in engineering education. The coirjnittee' ^ work is aimed at increasing 
the represeotation of American Indians, Black Americans, Mexican t 
Americans, and Puerto Ricans in the -engineering professions. They 
hope to accomplish this by providing effective national leadership 
and coordinating the various actiyities best calculated to advance 
minority group participa:ion in :)i5roric3ll:^pfaerrepre3ented 

jMgiaeering professions. The Committee is^-fiade up of representatives 
frtJm engineering schocjjk and societies, racial and ethnic organiza- 

. tions, industry and gWernment. 

Women in Science and Technology: Careers for Today and^ Tomorrow 
The American College lesDing Program 
P.O. Box 168 - 
Iowa City, Iowa 52240 

Contact: D^le Prediger * ' 
319/356-3711 ^ ^ . • 

This publication is intended to provide inforraaticm. for women 
on careers in science and techaerKgy. Comments from numerous women 
^ already established in rtheir fields provide some insig*^ to what 

it's like to be a scientist br.Vngineer as well as Drobi^ms en- ^ ' 
countered in being^ woman -in traditionally male fields^ r^e-book- 
let examines, the many varied' fields of science and technologv 
including suggestions -on/ steps young women can take to plan a 
> successful career. • ^ . . , - 



Math Learning Center 

Oregon Mathematics Education Council 1 
325 13th^St., N.E., Room 301* ' 
^ Salemf^ Oregon 97301 ,. 
Contact: Barry Mitzman 

503/378-^175 ^ 

* 

. The Math Learning Center is an experimental program to iniprove 
math education in Oregon with •:;upDort from the National Science 
Foundation. The program is desigr.c:d to ^Uow teachers*' to approach 
mathematics instruction through nontraditioaal methods. Another 
..program in the system offers in-service workshops ^for teachers, and 
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has established math resource cente-rs. The Council publishes two 
periodicals: The Or;?gon >!atnen.it ics Teacher and the Math Learning 
Center Report s * 



The Spokeswoman 

53 West Jackson, Suite 525 \^ ^ ^ ^ 

Chicago, Illinois 60604 
Contact: Karen Wellisch 

Editor and Publisher 

This monthly newsletter reports news about women not usually 
covered, by the established mass media. They include news about 
education, employment, politics, Ic-g^islationr legal action, welfare, 
etc. . Their objective is to inform voinen about what other women 
and women's organizations are doing all over the country to win 
equal rights and open new opportunities A 

Federation of Organizations for Professi^^^^^^^omen 

Executive and Research Offic^ ^ Governmental Information Office 
828 Washington Street y 134^ Connecticut Avenue, /Room 1122 

Wellesley, Mass. 02181 Washington,' D.C. 20036 

617/235-8624 ^ ' 1^202/833-1998 

The affiliates of the Federation coordinate their energies 
and activities to increase women's intellectual and economic inde- 
pendence and to advance wo^^en in the professions. The organization 
is working to attain equal status in professions and occupations for 
/all women; equal access to training, funding for research, and policy 
^ appointments; equality in hiring, pay, benefits, and pro-.otions, as 
w^ll as entrance into professions at all levels; and the shartng of 
expertise to promote effective national policy on the status of women. 
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. FILM BIBLIOGRAPHY ' ' . >■ 

- ] ^--^ • 

Title: And Who Are You ? * * ^ - ^ 

30 minutes ,^ 16nin, B/W 

5?''''o^/^'"'^''^."^^>' California/Extensioa Media Center/Betkeley . 
CA 94720 . . / » . 

■Description: Hubert S. Q^ffey and Marya Mannes discuss discovery of ^ 
one s inner self and the possible conflicts in maintainina ojje's 
individuamy. One of the series, Choi<;e: Challenge for^Modern 
Woman. . [ ^ 

Title: Choice Chance woman Dance 

44 minutes, color, 1972 ~ ^ , ' ' 

Filmmaker:' Ed Ems hwiller . * . t 

^o?rpr'°"-i '° "^''^^^ dilemn^as, paradoxes, and 

choices availaole to the middle class woman tbday . . . 

Title: Girls and 

A series of 10 programs of 30 minutes each / 
Filmmakers: Selma Odom and Margo ' Shackson 
^ Producer: The University Television Center^* 
Description: A series which ^ses^ on tHe phVsical and sociological 

wofjn's'JStr stereotypes of womCand ' • , 

^^^1'^- Is Persojjal Growth Selfish ? ^7 ' 

30 minutes, 16^, B/'iv ' ' ^ * / 

Source:^^Universi,ty of Calif ornia/E^xtension Media Center/Berketey , 

'Tri^lnT'''' .^^^^"/^^^J^ita, and Ar^e sVeini^ann discuss w;inen's 
ft^tL'"."T"' dependency upon male^nd societir 

Jhoice Ch^n/''°''"";'i'' the series" 

Choice. Challenge tor Modern Wop.an . ^^^rxes, 

Title: Margaret Mead J ^ 

30 minutes, B/W, 19bO, f/69,30 ■ , ■ 

. cr9452o"''""'''' °' ^^^i^°^"i-/^-^t--ion Media Center/BeVkeley , 
n^^f^^'^"' Celebrated anthropologist brings the' exjje'rience and • 

Sv l^fd? '""1 f"' '"-^^"'^ of primitive cultles to a ■ 
.lively discussion of^ontemporar^. world . problei^^-.n.rria-e and . 

^ -^"^ ^" ^^--ion of 'young 
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Film Bibliography (Continued) \ ' E2 

Title: Woman's Place ? 

30 minutes, 16m, B/w' U . 

J»^«liti,„: discussion by six „o„e„ on th. status of 

Title; A WoD^n's Place ' • , ( ' 

tebr^ai^l^?F^l^^ °" Production started in ^ 

Des^ip^ion besan, shortly thereafter 

srp^^s °a^\i/^°e\"^j:,ra:\\t:°iv°'^ ^^^^-^^^^ -^^^-^ 

discussion of the- fS! snectr.,? f exploration and 

issues. ^F^ctrum or viewpoints concerning 

women s 

Title:" 51% 

30' minutes, 16mn, coloV, 1971 ■.' ' 

^ Directe<? by Dick Feldmarf, 'produced by Rob't Drucker & Ch ' 

S«irce: Sheldon Sati^. Fil-^/liys' v„^k ?: "^"'^'^^'^ Co. 
.Destriptiorr: Three case studi>I nf ^^^""^Z^-^- Y°rk City, NY 10021 

spotliiht Stereotypes Joou anTdLcrr" f^^^^^^^^ a- corporation ' 
<Sooa ^ol^odei.^^p.es^"o^t.e^rd^-u^--°^ 

^Jf'^^f: -HeJj^ ^^anted .- -Womgl/Need 
ol slides with, script ^ ' ' 

MUa": «eg;i.al 0/.f|a)/civll ■ Settee Con^lssion/ 

radio e,„i,„e„t -^"iut\„d n;:j^ei:iLtS,%^;.r:°ro"- ;;s. 

Title? Job. laWview - Three Young Won ^n ^ /. 

■"■7 minutes, B/Jpi968 ~"; 

Soufce: Business Education FilnsAm ia^;, ^ /A . ' 

Description: T^re. youn^vo^^f ,^^1^} '": Tlo?"Vf 
discussioH/cent'^rs on rr^ic,r^"^c^ ♦ ^^^^x^j^a ror a job. The 

job, and ^„ to correct tL:! ' "''^ ""'""^ ^"""i- t°^' = 
T^y. ^^N^lMeresti^ate the Po..-.. 

310 Pricfe Place/Dep\1 L- ; "rtabor X'J'^'"'''' '"'"'^•-'^ 
Madison, Vv'I ' ^"'^'^s^try ana Hunan Relations/ 

l7::,l{li°Z ' ^i^°/ho-n8,w.aen performing well in so-caUed ^le 



.«*Films dealing specifically witb women in^ science ' '1 

(I P y 
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Film Bibliography (Continued) ^ ^' ' ' . E3 

P ' . • ' . 

.Title: . Modeirn Woren: Tne Uneasv Lif e ' ^ /" 

55 minutes, i6r_-:i, H/'.;, 19o3 ' ; ' . ' 

Source: Lnivers iCv c.f Indiana 

Description: Facos with candor-'the f.-olings of ^oth wonen and men 
regarding the traaitionai role of worren. The new freedom involves."" 
multiple cnoices which create anxieties. Participants include young 
married wooen, college wonen, career woben. • 

Title: Vhat is A Wn^an ? f" 
30 minutes, Ibzn, B/W , ' " f 

Ca"''94720^"'''''"'^'^ °^ ^California/Extension Media Cent el- /Berkeley, 
Descriptiorff^ Keith Berwick and Margaret Mead discuss what is feninire 
and masculine, as prescribed by society and confused by changing..-- " 
.patterns One of the series,' Choice: Challe.::a for • o4a/ 

Title: What Is The Shape Of To::iorro w? / 
30 minutes, B/W ^ ' ' 

^"''94720^'"'''^''^'^ °' California/Extension Media Center/Berkeley,, , 
Description: Jeanne ■ Noble and Rabbi Alfred tjotts chalk discuss / " 
variation in personal standards, beliefs, and values; spiritual, 4oral 
and interpersonal sources of strength; and wor^en's power in shading the 
Wom^ -tonorrow. One of the series^ .Choice: Challenge for Moderr. ' 

Tltle: Who tfents Treedom ? . • • ' s' "t A 

30 minutes, 16za, B/W , \ ^ 

C^"''94720^'"'^''^'''^'^'°^" "^^^^^^^i^/Extension Media Center/Berkeley, 
Description: .Elisabeth Mann Borgese Ind Richard Lichtman discuss the 
. meaning and consequence of "freedco" . : . how much' self-detenr nat^' cn 
Z ZlTn'uZln '""^^ °^ '^'^'^^ Choice:. Challen.,. 

Tlffe: Woman Is \ ' \ ' ' ■ ' ' 

27 minutes, color, 1969 'V' \. . '„ _ " 

"TJ^a^cer and Source:* Aner\ean/^^^d^ As%cia&on/lO^ ^ 4ath ItreeW^ ' 
New York City, N'T 10O16 NT vj^y- \. i ' V^^^^^T ^ 

wn^S'f^'i""- 5xanines the>erscnal philosbph\~f the woinart in tod\v's( 

Z;;"^'"' her mai^oles,^as-an enigma, a '^hilo's?- 

pner and a roaantia. - o » r 



*Title; > / . keep the^ ^or' ooen . ' 

Filmmaker: • Charl'es' E. CockeXre^is ^ ''^ 

lox'sLl?^''' ?icturejproduct^on pivisio7<3153/Sandia Laboratories/ 
13QX 5800/ Albuqueraue, irA 87115< ^ 

Description: Film des^g^ed to e'nbouragex^upg .vonefi to "keen th> door 
openA-on career options .and to consider D^n^aditional careers e.-e? 
cially ..atn and sci«.a'e. Discussion^ of lije and work with n.-^^firous 
professional wor.en involved in non-eYaditional careers^ 



Film Bibliography (Continued-) • ♦^ • 

* ' ' 

Title: New Careers for Wo~gn , ' 

'17 minutes, color ' * > ( ' 

Source: A:rerican Educational ?il=s/331 North .Maple Drive/ 
Beverly Hills, CA 902J0 

Description: Restructuring of the roles^etveen the s^xes will be 
illustrated in a discussion of the new family and 'the role which the 
creative wording wonian will .have in the world of, the future. ' 

Title: Wages of Vork . . - » ' 

30 -minutes, I6=n, B/W 

CA%"72Q^'"'''"''^ °^ California/Extension Media" Center/Berkeley , 

Description: Mary Keyserlirig ..and a panel of eroloynent ex:5ert:s 
discuss vn>7, ftov, when, ana vhere vozen vork, and effects on^'ar^ily. 
.job, aq^ co-.u-icy. Qr.e of the series. Choice: C haller^^ ^Vr / 
Tlodem w'orran . , ; ^— — ^ — 

Title: ■gnat's The Matter Vi:h Alioe ':'" 
30 "minutes, lor-, color, 197Z"^-CI 

Source: ..Newsfiles, .USA/21 Ves t T^b^rreet /New York Citv, NT ' 
Description: Preparec for the Civfl Se^ice Co~:iis3ion , ' tha f.M^ 
coomunicaces an uncers tancing of "upward =ooilicy." ^ 

Title: Tne X-ractor: '■•■'osen r^rCs gec'ole 
30 minuCes each (on^ men video- caoe> \ 

Description: Two half-hour programs on the status and inage of wod^ 
developed rot a course at ComeuT^ .. , woaen, 

Title: Childcare: People's" Liberati on . . ' .' 

20 minutes, 16~.' 

innrtow^''' N'ev3reel/De?artn:enf.-/1232 Market Street/' . '/ ^ 

Room 101/San rrancisco, CA 9-102.- '• . \ 

Description: lius fil= reviews hew r.cth'ers and- chilc'rea in this ' '''^ 
run chilcc^re-c-Enters are a step toward liberation. 
Title^ U-ho is Sylvia ? ' , 

27 minutes, 3/;; 19,5 7, •^793 ■ ^ ' ' ■ 

^(^""""lly^Q'^-^^''^^^^^^^ Meaif Center/Berkeley, - ' ' 

eirr\':?^^ . -',^"'>- -^f/^-^ -'^ ncpes of a U year' old' ' 

tlhi T ^"'^^ °' "^"^ relationships wi-T het family .•• 

school and' friends . . . ' • ' 

'Title: Teach Your Chll-dren Veil ^ * ' ' 

30 Dinuces, Icrj^,- color. , ' ^ / " • ^ 

Producer: Marta Ashley; Assoc. producer: Nina 4anowskyt Assistanx : ^ ' 
Marty Coe r - • * , , * ^ 

Source: Te=edia/:236 Q^^.At Highway/San' Fra-ncisco, Ca". 94116 ^ 
Description: D-cur.entar:/ aboat_ thr'ee wozen: a 51atk, a Chicana. and 
a white wonan m a coi^pfariion 6>f how cheir parents educated then a.^d 
Qow.che consequences of this affects them today. 

■'* •■■ "■■,i77 . 
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Title: ^ Hgholce: ChallencrH'for yj^ rem Women ' ' ' 

scries, of 12 filss «acn jO r.in.c:5, 3/.v, iom, 1967 

Source: University ot^ Calif. rMa/Excension Media Cencer/Berkelev - 

CA 94720 . . 

Description; Twelve discussion programs designed to help wonfen 

arfive at reasoned choices. as they make- decisions affecGing themselves, 

thei^r faoilles, and scJJidty* 

Title: Anything Vcu 'Vant, To Be 
o minutes, *16a:n. 



Filmmaker:^ Lia'nfe Erandon', 
Source: ' New Dav 7ilDsA267'Wesc .25th Screec/N'ew York City, NY 'lO^ei- 
Description; Thi conflicts ^ and .absurdities chat beset a high school 
'girl. She ni-ics f enale ' st^reotvpes : the vordly sophisticate, the 
wholes:cr.e ho-,ezaker, tr.e sexy "chick,'* xhe^/eet voun^-th;ng. The 
, film raises Questions and'- pro7>qkes thc>trg1Tp rather' than pr^scribink 
answers . ^ . ^ i . . 

Titl^ ' Evolving Toward Woinan ^ 
.60 mimit^s " . 

Source: ^Contact Deidre W-aish, c/c The Feminist Vqice for more 
information 

Broducer: - Deidre Wal^sh 

Description: The struggle of wo2*en-to redefine theizselves 
^of the changes that are happeifing' in our culture* It'pres 
introduction 'to> the issues, ratzher^than narrowing in cn^o 
issue, it includes rap sessions, interviews, and scenes 
^occurrences . ' , * 





the midst' 



everyday 



Title: Growing Up Fenale^ As Six Beco me One 
60 minutes, 16-:n, B/a^ 

Filmmakers: Julia R&ichert ^ JaWs ^KleiL 
^Source? NewH)ay Filn3/^67 Vest 25th S tree t /New- Ybrk Citv , N^f lOOOi; 
or from San Francisco Neysf eel/Dep^tment V/1232 Market Street/Room 
101/San Francisco, CA 94102^ ^ . ' ^ 

Descriptioa: A docur.encary on the socialization of wpmen in ^^jnerica. 
The film tjraces this process tli.fough the lives of six fe:nales; the 
youngest is 4,^ the oldest' is 35. .labetweenj the wcaen are students 
An4 workers, .white* and black. -A powerful film^ 

Title: Wonan, -Vlfe Or ^'hat , ■^ * 
29. minutes, 16cia, 3/W- '.' . , ' 

Producer and Source- KUON-TV Univ. Ed. TV Station/1600 R Street/ 
Lincoih, NE 68508 / , • 

.Description: E:<plains tnat in a modern vorld, ziany modern vor.en hayjt^ 
fceli;)gs of' being Cps-p-ed, their role (^onfuied. Describes the battle 
for intellectual ricognition and nee^ fot^reative achievement. 
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• ♦ - ' 

*Title: To Be 'A~Wonan * 
13 minutes, 16rJ2, color ' 

Source: Billy 3udd FiIns/235 East 57-th "Street/New York C^ty, ,\T lo'O'? 
Description: Designed as a tool to ^t^igger re- thinking and start dis- 
. cussion. Girls and young women were interviewed and 18* hours of 
feminine , voices speaking of thenselves; their seLf-image,- 'their- ' ' 
attitudes, 'their, conviction, and thenselves were^ollected. ^ The *' 
>est statenen^^weje .put into 6 sections: girlhood, pers-onhood, 
.feminity, jQti-steredtypes , sexuality and idealism. ^' 

♦Title: Women's Work; Engineering 
26 minutes ' * • • • 

Spurce: Massachusetts Institute of Technology/Center for Advanced 
Engineering Study /Canbridge, Massachusetts '• .-^ 

description: Designed for -use' by secondarv schoo2^-tudents in "science 
math, social studies, and career education classes. The film is 
intended to p;:ov.ide in-depth portraits of women students and profes- 
sion's, giving their personal views about the opportunities, problenS 
and rewards of an aagiaeering career. - * ' 

*Title: Women ip Science . ^ , 

Source: Queenslrorougn Conmunity College/Bayside, New York 1136A 
Description: This is a multimedia package coqtaining cassette inter- 
,views, slides and articles plus references, showing, the work and 
li^styles of six successful contemporary female' scientists . Designed 
^r Use by young women making educational and- careek choices. 

Ti-tle: A World for\omen in Eqaine'ering 

Filmmaker: Bell Telephone - • ^ ' 

Sodrce: Bell .Telephone" Companies/Available Fall 1976 '• , 

Description: A fili designed-to encourage young women to consider 

engineering as a career. Six women engineers, from Bell Labs talk '. •• 

about their experiences in engineering. 

> 

" , We understand t;hat a number of- promotional films dealing with 
women in science are being produced privately by .various comoanies, 
including General Electric and Kodak; hovever," we have been unsuccess- 
ful -in, our attempts to locate .these films-, their titles. 



*Title: . . .How Manv Eves 



14 minutes - ^ ' | 

Filmmalcer: Zelda Zeldin , • 

Source: Women's Media Worfehop ' , ' 

Description: A film about^ a' woman's long, but successful, struggle' 
to secure a promotion to the next job up t^he ladder, ft>r which she 

^ is clearly the most qualified. The film illustrates the problems ,^ 
she enoounters with a meager who thinks womei>i«hould be kept in their 

/place, -her co-workers' '(boch men^and women), arfd her husband. The" * 
film is Intended for corporations, educational^ institutions, ^nd 
counseling and management consulting organiza.tions . the 'film was 
produceci id pooperation with the U.S. Civil Service CCnnnission. ^ 
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